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I. SUMMARY 


Five hundred and fifty six stars have been identified in the IRA*; PQr o 

-i“M7anS%?2 

among the dwarfs and brieht eiant? Vti k 5 spread more or less uniformly 

fourtelnstars b^ht^r th A 1^™* There are 


based upon new mode/ornga^^t due 

»cigh.^ aver^l of I 

of actual filter profileflSd?,^ mfrared broadbands using 77K determinations 

fluaes for Vega “e de^l'.„T^±'~ !!='!” ..™? » -»and 



SJmbi, and to tn incorrSt so” OTd sIo^S^ "emission" feature in all LRS spectra near 

AUTO(XASS artificial int^ir un erstanding of apparent peculiarities in the 

and M S^fw“bSSStremS^^^^ 
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we discuss d.c applicatiun of calibra^ 

estimate the infrared sp^tra f ® aauracy \Pith which the de-reddened 

intrinsic spccrial disriibution for Aa. class, and Ac 

dispersion within the class. 

Finally, wc cxanAie some of a technique A 

caUbration objects for biic physical pmameters needed 

r^-Sd'^erm^XS^e numf^t Sf Ssumptions tequited. 


II. iNTRODUCnON/BACKGROUND 


to that from a star of known of radiometric flux. Unfortunately 

by astronomers for many yeare as th p ^ infrared flux due to its hi^ temperature, 
for infrared observers, Vega is relatively faint “ about 2(Vxm. Furthermore, 
and^ an unexplained exc^ st^spaSd about the s^ m 

it is desirable to have an extensive se . ™dly and often to minimize the effects 
sufficient numbers to facilitate referencing si^ J^nsLitly changing space environment, 
of instrumental bias and gain should be bright at all infrared wavelengths. 

Most stars which emit ^ photospheres 

Spectrum are at the cool end o e s ^ ^ silicates, which, in turn, 

permit the formation of mole^es, such as ’ * in the infrared spectrum of the 

produce absorption and :* no longer reason^le to assume that the 

L. For these stars (and, mdeed all spectrum as has been done 

tZ ^ >» 5.U considered if a Agh degAC 

of precision is to be achieved. 

TT.U objective of this 

as infrared calAration sources, extend Ac techi ^uM ^ ^ preliminaiy atlas 

infrared steUar spectra from atlas of select^ calibrated 

of calibrated infrared spectra for a radiometric uncertainties clearly 

Spectra must be of P“^ A"fo^^ ^h* 

2 .m A 30 .m wiA a spectral resolving power of 

^ as a goal. 


2 



potent.4" ‘Sif “T’1 “’" 

■nfrared spectra determined by the infrared a^nn^^ folar ^stem bodies have 
proximily to the Sun, and the nhase anai^ at k* properties of their surface, their 

approximate a simple blackbody spectrum spectra closely 

Their low effective temperatures due to surface materials, 

sources within the S 

uniformities conspire to re^er their abso^lSi s^^ 

the IRAsTr? program was to extract infrared spectra of asteroids from 


III. STELLAR CALIBRATION SOURCES 


III.l. Requirements 

brightn^d*^“aMtv'»™^ cajtodon ol^ecfr based on their infrared 
sources. Our goal was to identify nn»» isolation from nearby confusing 

leading to a to^ ofXm 8^ s^ sky 

the IRAS Point Source Cataloc selected from 

neighbors), and the astronomical literahirp «"h ^ nea^ point and extended source 

spectral types and luminositv classp«: vn • searched for additional associations, 

observatiOTs. ^ ’ vanability data, and spectrometric and photometric 

III.2. Selection Criteria and Procedure 

^ the o^ef Sr Sf 1^. “ 

at 12 aldyTm td *Sn^rn "’2“?"' k“ A” -“surements 

teity (50 st^sq deg) in ic M fis't ^“!Kd”SlS"fc$het*S^1^ 

o?S7torgZ.“trfotd‘*Z^^^ 

spatial density requirement (where F25 is tihe" IRAS*^^* 

nolor.c^i„]^tf^“wSe‘rSi”S=n 

fl2H251 ^03^ r2si-r«ii < Cohen (1988) find that normal stars are confined to the 

achieved by requuing that the flitt?^o F12/F25^^ 19 

measurement a't 60 ^ (nofr^u^eTof S^),Ve “ 
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Figure 3, Stars with potential flux contamination from nearby neighbors. 
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Figure 4. Stars associated with small extended sources. 
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A search of the IRAS PSC for sources that satisfied both criteria 1 
3331 stars This subset of the PSC served as our database for further suitebihty tests. The 

plotted in figure 1. Their eoneentration to the 
evident, as well as the IRAS gap in coverage crossmg the equator at about 20 ngh 

ascension. 

3 A«j a further indication of star "normality" we required that there be an 
association for the objeet, that the associated object be 

star, emission line object, or carbon star. We also required th^e ^ 

indicate the probabUity that the star is variable to less than 71^ ^ . 

were not stellar, 534 were variables, emission line objects, or carbon stars, and IRAS foun 

44 to be variable. These are plotted in figure 2. 

4. To insure precise photometry the star should be isolat^ from other *41 

Toi^Z“ 

S^?SSe^^^^lSardSt^Xrp»tl^S^^ 

seen in figure 3. 

5. To further insure precise photometry the star should not 
extended infrared emission. Here we required that the s^ not be 

a small extended source at either tadi«to“ b“ess 

infrared cirrus in the Held (as < x pj^ and is based on our 

than 5% of the source. The actual test applied is CIRKj < oj , "Jo-ohinn rsf 

galactic plane, however, there are a significant number of high latitude excursions. ese 
are shown in figures 4 and 5. 

6 Finally, we have limited out selection of cahbration Canutes to spec^ AO 

through MO a^^d luminosity classes II through V, although the star was 
SSi“ class was available. This was done to minimize f,, 
absorotions in the photosphere and excess emissions due to dust shells. ^ 

SS Cs -^“efficiently, it is no surprise that 1742 stars plo«e^ ® 
this test. Included in this number are those stars for which no spectral type was found. 

III3. Production of the Final list 

Those stars which met all of the criteria in section III3 were the subject of an 
additional search of the literature to confirm the nature of the object, its spectral ^e and 
“^clS iB fusion in other star catalogs, and » 4™<><4hng o- 

rs^^^mmon name. Catalogs and databases searched include the Michigan Spectral 
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Star Catalog 

et al, 1987); Catalog of Infrared Ob«?eivfl^ (Bidelraan, 1991); IR Cross Index (Schmitz 
reclassified with unusual or composite soec^I SIMBAD. Stars 

suspected to be variable were deLed frLS li^*’ “ supergiants; and stars 

chosen, hopefully, to^^TSe^hste ^i^to^^ variety of organizations 

included the star Beta L ^e fin^lS applications. We have 

infrared), and it is of spectral ^e M2.5 IMir*^’ variability has been confirmed in the 

are: IRAS NAMEi'^'risht'^ertln^ NAME. The quantities tabulated 

equinox B1950 and epoch of the observaton 0983!sf R?a«^^ 

star name if it was possible to find NAMF- thi» mimK r * 1 . a common 

Catalog . HR #; the number of iiel^L r^"'^ Bright Star 

spectral type of the star. TYPE. The retaken.,. ™ *• “<* fte 

classification are the Michigan Cataloe the Rri to spectral types with luminosity 

various references in SIMBAD Snecpal tvnM >h Bidelman lists, and the 

general, from the HenTCeSog^aS^Ti ^assification are, in 

quantities as Table Al but are nrdfPfH k '^1*2 tabulate the same 

common star name respectivelv Taht? ai ®P^P^. *yP®' ascending from AO to M2.5; and 

the IRAS meaTedZ dSes^fnl a^d%^^ 
without color correction, Z fte fli^Zrifr 

descending order of 12 Am fiux dens^ ^ uncertamties. This list is L 

radiometric standard tot'l^a^i^oIiZl^ ™e”A 2 f '"Z ^ 

ordered by IRAS l^m flux density ^ ^ ^ A.2.1 presents the same stars 

III.4 Statistics of the Lists 


type andta^rcli" mTh «tant acconling to their spectral 

5^^. and only 90^1 oTsjSfrii ^l^Sr K a„d M giants, 428 ou/of the 

of a compromise between Z ^ ‘‘"""T™*'™ « 9l«rly the result 

aistnbufion. and the nece4'ot;: -toZreZ^rZSdrZZS 

are wellSuW o™ 

density is Kn. or zer&fa reZ^^Zs-^^^^ 
diameterregioncentered on the Uige MWaouX^r^ZVZZnoZyacu^ 
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Table 1. Distribution by Spectrum 


of the Selected Calibration Stars 
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pole, and the IRAS 5° unsurveyed gap. 
The 123 stars that meet all selection criteria 
but lack a luminosity classification are 
plotted in Fi^re 8. These stars are all 
north of declination -20, testifying to the 
need to complete the Michigan 
Classification project. 


The cumulative number distributions 
of the selected stars according to their 12 
^m and 25 //m flux densities are shown in 
figure 9. The brightest star is 793 Jy at 
l^m. TTiere are fourteen stars brighter 
than Jy at l^m and 246 stars brighter 
thanlOJyatl2/<m. ^ 


IV. CALIBRATED 
STELLAR SPECTRA 


INFRARED 



IV. 1. Zero Magnitude Calibration 


IV.1.1. Introduction to Infrared Calibration* 


nf th, „* ^ calibration of Vega, Hayes (1985) states 

of the eonespondtng situation in the infrared: The calibration of the K tSe a^S 

of stodard stars in the IR. is yet immature, and I r^i^ermore^M 

erron^!^*'* ''’ ^P°”°"«cal calibration has been developed from the completely 

normal stats can be represented by Planck functions at thefr 
(n|tI>ough local fits to some blackbody tea restricted region may be 
^ adequate approximation for some purposes) Recently Cohen et noo'y\ ha 

abjure 

Ind^r m' iP'““8 «>niions of esisfeg siSL frSenB 

sp^frSS of o^au “ complete 1,2-35 ;im ^lately cal^ated 

scheme will be discu^^ta “v 2^“ 


is from "Specfral Irradiance Calibration in the Infrared: I. Ground-based 

by M. Cohen, R.G. Walker, MJ. Barlow and J. Deacon 
to be published m the October, 1992 issue of the Astronomical Journal. 
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Blackwell and colleagues have for some years applied the 
photometry of bright stats and ^-Son between infrared 

Sf the MARCS model ta ““<* ““““ 

magnitudes and flux densities. Although m e y ^ Mountain 

mountaintop measurements of Vep RWkwk et 1990), in their most 

et al. 1985; Leggett et al. 1986; Blackwell et ^^1986, ^b^doned these 

recent paper (Blackwell, Lynas-Gray, 

ground-based measurements and basis of the sub^tially tighter run 

a981). They justify this ch^ge 

of effective temperature wiA ^ in order to calibrate the infrared 

Dreiling and Bell as oppos^ to ^a difference essentially to the intrinsic difficulties 

narrowband photometry. et al. (1991) 

yet unpublished, that are briefly described m section IV.1.2. 

Deacon (1991) and Deacon, Mow “f. 

series of magnitudes for potential * pnairements They have also compared 

examination of the literature of hereafter DCB) the sensitivity of derived 

peacon 1991, Deacon, Barlow, and C^en 1 ^- h«c^e 

in-band fluxes for Vega to choice of * actoJ (UKIRT) filters at 77K that we 

1980). The atmospheric transrnitmce and However in the present paper we 

use are adopted from those within Deacon s ^ ^ored the metallicities 

consider only the newest Kuruez *“.,®^ .^^gnely-gridded wavelength scale that 

s,;’ss' ffi" ». ». 

calibration and the original one used by IRAS. 

2. The New Spectra of Vega and Sirius 
BoU. ftesc A dwarf M arc 

atmospherea and both have been “ . P K,^acz ( 1991 ) modeU from all previous 

Bell ADrefling 1981). ^r critical examination of 

SK^^r—fand^^^ 

SS ^mt compared wi^ the sun (Latham. 19770). It is the 
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■ Hay«s & Lathaa 1975 
.Tog. White, i Lockwood 1977 

— 9400. 3 . 90 . [ “0. 5] . Okm/s aodel 


2.0 2.2 ^4 Ee 2:8 to 3 ^; 

1/A( ) 


Fig: 10: Kurucz's (1991a) new model for Vega compared with a series 
of independent UV-optical measurements, specifically those 
by Hayes and Latham (1985) and by Tug, White, and Lockwood 

.._^ 7 ) 



presence of dust around Vega and the greater brightn^ of Sirius 

more desirable standard for infrared work. Consequently, we have chosen to work with both 
Vega, the canonical standard at UV-optical wavelengths, and Sinus. 

Bv strong contrast with the arbitrary adoption of blackbodies. Figure 10 offere 
Kuruez’s new Vega model in comparison with the UV and optical ^ 

Lributions defined from a variety of narrowband observations. It is 
quality of this match firmly in mind when listening to arguments for f ^ 
as calibration models. Blackbodies do not and cannot represent ^ ^ Ae 

ul^olet visible, and infrared. The model ottered, however, denvra its medbiliV the 

e^ellent ;eproduition of aU these measurements of V^’s e»^ fte 

Bahner line intensities and profiles). To ^ 

difficult and challenging UV-visible realm mto the inftared, 

separated, molecules negligible, and opacities are better ^^se^ts 

not require any astrophysical compromise. The new model for Sinus simUarly represents 

its UV-optical measurements (Kuruez 1991). 

Figure 11 presents Vega again, now in the form of a plot of A«F, (so Aat long ^ 
short wavdengths may be conveniently compared with equal ease in a 
t mX on^absLte footing we have interpolated the ^ 

monochromatic flux density at the astronomical stanctod 
equal to Hayes’ (1985) critically evaluated average of six 
bS different groups. The filled black squares represent the resulte of 
ItpS tt Emission (from a good astronomk^ sire Hre 
detailed broadband filter transmission profiles H L 

combination of filter and atinospheric ttansmission profiles ^r d 

Vega, namely the new model, to establish what zero ‘*°"*‘* 

eren at the longest wavelengths where the real Vega has grossly departed from thB ideal. 

Rgure 12 likewise shows Kuruez’s (1991a) independent model for Sirius. In Ms 
figure OMn squares represent acmal integrations of the stellm s^trum * 

ar^phS and relevant filters. We have tested the shape of this Kuruez model m the 
colors provided by Davis and Webb (1974): it compares veiy fevorably with 
their retoe energy dfetribution. Initially we normalized the Sinus model m accordance vn* 

teopticalinterferemetricangtiar diameter me^byHanb.^ 

fflt^ SriufspStirum witii tiiis nomii^ K U 

factors corre^onding to eight equally weighted expected 

M, [8.7], [10], [11.6], and [12], where [A] denotes a magmtude at A fim). We then adjust 
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0 .5 1 1.5 2 

Log Wavelengtn (/xm) 


l^urucz s (1991a) new Sirius model after final normalization. Open squares show 
actual monochromatic flux densities after Integration over this model. Solid 
squares display the expected flux densities based on the 8 magnitude differences 
between Vega and Sirius noted In the text, and the photometric calibration 
presented In Table la. 



Fig. 11; The new Vega model displayed In the Infrared after normalization to the Hayes 
(1985) average 5556A monochromatic flux density. Solid squares represent the 
monochr^tlc flux densities obtained after Integrating this model over the 
combined atmospheric and filter transmission profiles. Open squares with error 
bars denote the absolute mountaintop measurements of Vega cited In the text. 
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the ancular diameter of Sirius to bring the observed and expected in-band flux ratios most 

The two Kurucz models correspond to the following parameters, 

T -9400K: log g=3 90; [Fe/H]=-0.5. After scaling to the Hayes’ 5556A flux density, the 
® f. \ •„ mac The nntical angular diameter measured 

9850K, 4.25, , Vtrnwn et al Q9741 There is an inherent absolute uncertamty 

measurement by Hanbuiy Brown, ei ai. xu^i^ a « a densitv 

of ftc nd^pe|ieniy 

magoiLe differences with respect to Vega introduce ^ther s^ " wor^dven 
±1.45% to ±1.46%. 

Therefore, these two models, with their current scale^ represent our best estimates 
for ^solutely calibrated continuous spectra and broadband flux densities. 

rV.13. The Ziero Magnitude Flux Calibration 

After combining atmosphere and filter profiles and integrating over the two models 
we obt^d“ »tTin-band flm.es for Vega. In Table 2a we present fte eq^en 
monochromatic flux densities (which we define to wrre^d “ 
with the accompanying -isophotal” wavelen^ TTie 

effective wavelengths is dictated by our applications to very bro^ ^d ffltem ttm ^ 
mid-infrared astronomy. We follow the discussion ofi ^n^e , 

isophotal wavelength introduced by Brill(1938), addressed by Stock md 
miKt clearhr expired by Golay (1974). Integration of our calibrated versions of the 
models over a specific filter and atmospheric profile yields an weighted monochromatic flux 

" >). Con^rsion ro Janskys (Jy) is achieved 

relatim tetween F, and F, involving the wavelei^ M W hWnm) 

wavelength For the IRAS bands we use the nominal wavelengths (12, K, 60, lUO m 

ro^um fte Sand fluxes, and convert dir«tly into F. 

these filters. F^ follows from the standard relation; F^ - 3.0X1U . 

Table 2 includes standard ground-based filters, the four IRAS bands and Ae three 
vety naJJ^ L" by Selbyft al. (1988) that support fte 

diameter and effective temperature for 114 stars most recently applied by Blackwell et al. 
(1991) using the Infrared Flux Method. Isophotal wavelengths tabulated are determine y 
rt^ed"4on of the actual monochromatic spectral flux densities of the model with 
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the computed monochromatic flux densities. For cool stars these wavelengths will be slightly 
different from those in Table 2. Table 2 also presents our results for the four IRAS bands, 
in the form of in-band flux, non-color-corrected flux densities, and finally the color corrected 
flux densities. 

Our primary applications of these zero magnitude calibrations are to the creation of 
absolutely calibrated cool stellar spectra (cf. CWW). Consequently, the relevant stars are 
the canonical cool stellar "calibrators" of infrared astronomy. These are all very bright 
objects in broadband terms and their magnitudes reflect measurements made over the past 
2 decades, largely with bolometers. However, we have also included the wavelength 
variations of detector quantum efficiency that characterize typical modem InSb detectors (cf. 
The Infrared Handbook 1978). In practice, this makes very little difference to our calculated 
numbers: inclusion of the quantum efficiency affects the isophotal wavelength by 0.005 
fim, and F;, or F„ by < 1% over the 1-5 /<m region. 

Table 2 formally includes the terrestrial atmosphere above Mauna Kea in the 
determination of isophotal wavelengths and monochromatic flux densities. However, we 
have also investigated those differences that arise when observing from lower elevation sites 
and at higher latitudes. We took Kitt Peak to be a representative example of these popular 
lower elevation sites. The atmospheric transmittances that wc use to represent conditions 
at Mauna Kea were based initially upon applications of the following: i) the IRTRANS code 
(Traub and Stier 1976) by Dr. C. M. Mountain for the 1-6 fim range under the following 
circumstances: 1.2 mm of precipitable water vapor; an airmass of 1 . 00 ; a wavelength gridding 
of 0.0005 fim Mnth Gaussian convolution to achieve a FWHM of 0.0025 firo\ and appropriate 
values for molecular abundances and partial pressures of HjO, COj, O,, NjO, CO, CH 4 , and 
O 2 ; and ii) the 6-14 fim atmospheric profile computed by Kyle and Goldman (1975). More 
recently, we have utilized a complete set of consistent atmospheric calculations based upon 
a CRAY YMP code ("NWATR") in use at NASA-Amcs and derived from the FASCOD2 
software. Lord (1992) provides a comparison of the various codes at NAS A- Ames that 
currently all utilize the newest (1991) release of the original HITRAN database (Rothman 
et al. 1987). Wc used these calculations (carried out for us J. Simpson) to represent the 
atmospheres at Mauna Kea and a typical lower elevation site. We find no essential 
differences between the results yielded by these two approaches but we prefer the 
homogeneous set of finely gridded models calculated with NWATR at NASA-Ames. 

For this direct comparison of sites, we matched Mountain’s calculations for Mauna 
Kea, then computed a similar model for the lower elevation, using 5.0 mm of precipitable 
water vapor, unit airmass, and fine wavelength gridding. Specific relevant details of the 
primary molecular constituents in these calculations are as follows: for Mauna Kea, 

w(H2O)=0.418E22, w(CO2)=0.478E22, w(O3)=0.693E19, w(N20)=0.650E19, 

w(CO)=0302E19, w(CH4)=0.195E20, w(O 2)=0.272E25 mols cm'*; for Kitt Peak, 
w(H2O)=0.167E23, w(CO2)=0.551E22, w(O3)=0.752E19, w(N2O)=0.837E19, 

w(CO)=0.389E19, w(CH4)=0.251E20, w(02)=0350E25 mols cm'*. 
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Table 2. Monochromatic fluxes for Vega and Sirius that define our 
zero magnitude system. 


a) Vega 

Ground-based, narrowband set (Selby et al. 
included, for Mauna Kea 


1988) with InSb response 


Filter Name 

Hm 

Jn 1.243 

Kn 2.208 

Ln 3.781 


W cm"^ 
3.059E-13 
3.940E-14 
5.162E-15 


* V 

Jy 

1575.3 

640.1 

246.0 


Ground-based, usual set (e.g. UKIRT filters) with InSb response 
included, for Mauna Kea 


Filter Name 

tim 

j 1.215 

H 1.654 

K 2.179 

L 3.549 

L' 3.761 

M 4.769 


Fx 

W cm”* M®”' 
3.314E-13 
1.151E-13 
4.139E-14 
6.590E-15 
5.263E-15 
2.107E-15 


* ¥ 

Jy 

1631.0 

1049.7 

655.0 
276.4 

248.1 
159.7 


Groxind-based , 

usual set 

(e.g. UKIRT f 

Filter Neune 

Also 

im 

F, 

W cm”* fm~' 

8.7 

8.756 

1.955E-16 

N 

10.472 

9.631E-17 

11.7 

11.653 

6.308E-17 

19.6 

20.130 

7.182E-18 


F, 

Jy 

49.98 

35.21 

28.56 

9.70 


IRAS bands 

Filter 

12 

25 

60 

100 


In-band Flux 
W cm”* 
5.411E-16 
4.585E-17 
3.732E-18 
4.212E-19 


-non-color' 

F, 

W cm”^ M®"^ 

8.363E-17 

4.265E-18 

1.206E-19 

1.264E-20 


■corrected — 

F, 

Jy 

40.141 

8.886 

1.447 

0.421 


— color-corrected 


Fimw) 

W cm”’ M®' 
5.616E-17 
3.018E-18 
9.051E-20 
1.159E-20 


* 

Jy 

26.966 

6.288 

1.085 

0.386 
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Table 2. Monochromatic fluxes for Vega and Sirius that define our 
zero magnitude system. 

b) Sirius 

Ground-based, narrowband set (Selby et al. 1988) with InSb response 
included at 
Hauna Kea 


Filter Name 

^i»o 


Fv 

Nag. 



fm 

W cm"* /tm"* 

Jy 



Jn 

1.243 

1.105E-12 

5688.3 

-1.39 


Kn 

2.208 

1.392E-13 

2262.1 

-1.37 


Ln 

3.781 

1.806E-14 

860.9 

-1.36 


Ground-based , 

usual set 

(e.g. UKIRT filters) with 

InSb response 

included at 
Mauna Kea 






Filter Name 

^i»o 


F, 

Mag. 



/xm 

W cm" nn 

Jy 



J 

1.215 

1.198E-12 

5896.4 

-1.39 


H 

1.653 

4.099E-13 

3730.6 

-1.40 


K 

2.179 

1.463E-13 

2315.2 

-1.37 


L 

3.550 

2.304E-14 

967.8 

-1.36 


L' 

3.759 

1.843E-14 

868.4 

-1.36 


M 

4.770 

7.350E-15 

557.5 

-1.36 


Ground-based , 

usual set 

(e.g. UKIRT filters) at Hauna Kea 


Filter Name 

^i«o 


F, 

Mag. 



fim 

W cm"* /xm"* 

Jy 



8.7 

8.758 

6.776E-16 

173.2 

-1.35 


N 

10.472 

3.332E-16 

121.8 

-1.35 


11.7 

11.655 

2.178E-16 

98.62 

-1.35 


19.6 

20.132 

2.466E-17 

35.31 

-1.34 


IRAS bands 







— non- 

color-corrected- 

- — color-corrected- 

— 

Filter In-band 
W cm 

Flux 

w cm" 

F, F. 

* /xm"^ Jy 

Fkim) 

W cm"* /xm"* 

F, 

Jy 

Mag. 

12 1.872E- 

-15 2.894E-16 138.895 

1.941E-16 

93.159 

-1.35 

25 1.572E- 

-16 1.463E-17 30.471 

1.034E-17 

21.542 

-1.34 

60 1.267E- 

-17 4.093E-19 4.911 

3.066E-19 

3.679 

-1.33 

100 1.421E- 

-18 4.262E-20 1.421 

3.906E-20 

1.302 

-1.32 
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The effects on isophotal wavelengths are generally venr small, typically < 0.005 
although some filters obviously sample poorer "windows* and suffer greater changes, ihe 
greatest change is for Q whose isophotal wavelength goes from 20.13 urn at Mauna Kea to 
OTly 19.58 urn at Kitt Peak. This emphasizes the critical importance of defi^g a narrower 
20 / 4 in band that is blocked at long wavelengths rather than permit^g the ® 

atmosphere to dictate both wavelength and observed in-band flux (cf.. Young and Milone 
1992). For no other filter does the isophotal wavelength alter by >0.01 fivci. Tto change 
of site affects the monochromatic flux densities much less than 1% for all filters except 
Q where the great change in isophotal wavelength clearly has consequences for the flux 
density. It is far preferable to pursue Q photometiy only from sites such as Mauna Kea 
where the Q magnitudes used by CWW of this series were obtained. For practical pi^se j 
we also present this lower elevation calibration (including the effecte of InSb 
wavelength-dependent quantum efficiency) as Table 3, but for Vega alone (i.e. the zero 
magnitude system). 

In order to cope with the photometric calibration of the Striker, Erickson, and 
Wittebom (1979) spectral database (used by CWW) obtained from lugh altitude aiAome 
observatories, we have also calibrated all near-mfrarcd filters for altitudes appropriate to 
airborne observatories. Here the maximal effects occur for the M band whose isopho^ 
wavelength diminishes by 0.10 fAxa (to 4.665 nm) and wh(^ flux density inCTeases « 5%. 
More typically, however, the isophotal wavelength changes by < 0.02 ;<m, and flux densities 

dter by » 2%. 

Table 2b likewise includes isophotal wavelengths and monochromatic flux densities 
for Sirius, and its magnitudes relative to Vega=0.0^ . 


In Figure 11, open squares show the best mountaintop absolute measmes of Vega’s 
fluxes (Blackwell et al. 1983; Campins et al. 1985; Selby et al. 1983; Mountain et al. 

Rieke et al. 1985) currently available along with their uncertainties (probably underestimated 
as between 3 and 10%, increasing with wavelength). To plot the points in this figure we 
note that some of the measurements were made with spectrometers to isolate carefully 
chosen "clean" portions of the earth’s atmospheric windows: their declared wavelengths were 
used without modification (e.g. Blackwell et al. 1983; Mountain et al. 1985). However, Ae 
work of Campins et al. (1985) refers to the "standard Johnron" system of JHKLM bands: 
these are broad filters, not selected with detailed consideration of the telluric transmittance, 
so we chose to plot them in Figure 11 at their actual isophotal wavelengths for the filter and 
atmosphere above the Catalina Mts. where the data were obtained. Note that none of th^ 
absolute determinations deviates from our calibrated Kuruez model of Vega by more than 
2 a. In spite of this proximity, the disposition of the mountaintop measurements is 
predominjmtly above the model. Therefore, it is pertinent to ask whether there is any 
evidence for a near- or mid-infrared analogue of the known far-infrared excew emission m 
Vega that could elevate these measurements above the model flux densities. Dire^ 
comparison of the IRAS Low Resolution spectrum of Vega (after rec^ibration: see CWW) 
with our calibrated Kuruez model of the same star indicates that no significant departures 
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3 . Monochroinatic fluxes for Vega 'bha'b define our zero 
magnitude system at lower elevation sites (e.g. Kitt Peak) . 


Ground-based, narrowband set (Selby et al. 1988) with InSb response 
included, for Mauna Kea 


Filter Name 

^iao 

W cm'^ /xm.i 

F. 

Jn 


Jy 

1.243 

3.059E-13 

1575.2 

Kn 

2.208 

3.940E-14 

640.1 

Ln 

3.781 

5.162E-15 

246.0 

Ground-based , 
included, for 

usual set 
Mauna Kea 

(e.g. UKIRT 

filters) w. 

Filter Name 

^i»o 

W cm"^ /xm_i 

F 


/xm 

Jy 


1.212 

3.341E-13 

1636.6 

H 

1.654 

1.151E-13 

1049.5 

K 

2.182 

4.116E-14 

653.2 

L 

3.561 

6.497E-15 

274.6 

L' 

3.751 

5.315E-15 

249.2 

H 

4.773 

2.100E-15 

159.5 

Ground-based , 

usual set 

(e.g. UKIRT filters) at 

Filter Name 


h 

W cm'^ /xm.i 

F 

*■ V 

8.7 

/xm 

Jy 

8.765 

1.948E-16 

49.88 

N 

10.468 

9.648E-17 

35.24 

11.7 

11.651 

6.314E-17 

28.57 

19.6 

19.575 

8.026E-18 

10.25 


from the model are seen shortward of 16^ ywm. Consequently, at least between 7.7 and 16.5 
/<m and at the few percent level, no departures from the theoretical expectation occur in the 
real Vega. At present, one cannot definitively exclude some low level of contamination of 
Ae observed 1-5 fim energy distribution of Vega 1^ hotter dust grains than those first 
detected by II^. However, we note that Bessell and Brett (19^) concluded that the 
apparent near-infrared excess of Vega, measured from mountaintops, was not real from then- 
own study of the colors of other AO stars. 

Manner and Tokunaga (1991) present their su gg ested Vega fluxes in a number of 
infrared wavebands, apparently based upon these absolute measurements rather than on any 
stellar model. For the five near-infrared filters in common with our own tabulations 
(HKLL’M) the average ratio of our absolute Vega flux densities to theirs is 
0.98±0.01, consistent with these authors’ reliance on the mountaintop data, which slightly 
exceed our Kurucz model (Figure 11). At long wavelengths. Manner and Tokunaga (1991) 
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adopt "reference wavelengths" different from our isophotal wavelengths for N and Q. If we 
treat their wavelengths as isophotal, and extract the flux densities from our Vega model 


corresponding to 10.10 and 20,00 fim, our flux demitig are 0*95 “d 1-03 ^ fje^: ^e 
conclude that within the uncertamties estimated by H^er and Tol^aga ( 
calibrated Vega model provides an acceptable set of zero magmtude flux dei«ibes 
Furthermore, it is essential to utilize such a model m order to ob^ 
inteipolation between the scarce absolute 

wavebands that are either unobservable from the ground or simply do not match the filters 
used in these absolute determinations. 


IV.1.4 The Point Source Calibration of IRAS 

The issue of the IRAS point source calibration is clearly of interest ^ven the we^th 
of data provided by that satellite. A veiy careful reading of the 
Supplement (1988: pg.VI-19ff) leads to the conclusion that, un^ we have studied ? 
in their Table VI.C.3, we cannot definitively address the IRAS pomt source calibratio . 
However, several comparisons are possible, as described . 

a) Comparison with the IRAS Point Source Catalog version 2 (PSC) 

The most direct comparison is with the PSC because this tabulates flra deities in 
Jy without color-correction. These quantities are readUy denred ^ 

spectrum over the IRAS bandpasses and subsequent converaon of 
fhixes to monochromatic flux densities using the IRAS sMdard filter 

no X In what follows we define R(A) to be the ratio of one of our 

arsSs^?A;Stoto^^^ iW«afsSto 

41 56-*- 1 66 Jv fusing ^th the flux density and the quantiW 

re^iSfce JtSfv ®m % of a PSC measSrement). Ulc « 

that R(12) = 0.966±0.039. Ukewise, for Sinm we obtain ^121 = 0 .^ 1 - 0^29 

indicates i = 143.1 ±4.29 Jy). (These ratios also appear m Table 4.) 

use Vega because of its dust shell. Only Sirius can be used to compajj Table 2b (30.47 Jy) 

with the PSC (33.97±1.70 Jy using the 5% figure given for "RELUNCT at this ^^''^^"8*)- 
• j* 4 . ^ x>fOK\ nt nROO- 4-0 045 At 60 uTti we again cannot use Vega but 

This indicates a factor, Rf^), of O.o • • ^ «ntVi tVi#* PSC 92*^039 Jv using 

Sirius data are still valid. Comparing Table lb ^4.911 ^ oog+n nsn At 100 ixm 

8% fiinire riven for "RELtJNC at 60 um) radicates R(60) = 0.998±0.080. At lUU fim 
V^?SMf pr«lu“ a direct co^aHson with the fcuucz mt^l »d Smua « 
contaminated by infirared cirrus, so we cannot evaluate the accuracy of the IRAS po 
source calibration at this longest wavelength using stellar measures. 

b) Comparison with the IRAS Explanatory Supplement’s subset of stars 

Tbe IRAS Explanatoty Supplement (1988) pl^ great reU^ ™ 

IRAS point source calibration on the basis of a set of eight stats ( Table VI.C3 ) whic 
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were measured by specific pointed observations. In this special calibration mode of IRAS, 
stars of interest were scanned across optimal "photometric tracks" in the focal plane during 
the survey (i.e. through the best characterized detectors). These observations had smaller 
intrinsic dispersion than the normal survey observations. Indeed, Aumann et al. (1984) felt 
this method offered the most accurate data from IRAS on such stars and they quote 
probable errors of 1, 2.5, 2 and 3% at 12, 25, 60, 100 /<m for such flux densities. The 
Supplement does not offer any information on uncertainties for specific stellar magnitudes 
cited in Table VI.C.3 so we adopt the probable errors cited Aumann et al. We, therefore, 
directly compare these most accurate IRAS flux densities of Vega (whose 12 fim mag., 
although not stated, is +0.01 within the context of Table VI.C3) and Sirius with our own 
calibrated spectra of these stars. Table VI.CJ implies 28.04 (Vega) and 99.03 Jy (Sirius) 
at 12 yum, and 22.70 Jy (Sirius alone) at 25 ^m. The Supplement states that all these flux 
densities have been color-corrected treating each star as ^a hot blackbody". We, therefore, 
assume that the color-correction factors given in Table VI.C.6 of the Supplement were 
applied, namely 1.45 at 12 fim, and 1.41 at 25 //m (corresponding to a rou^ly 10,000 K 
blackbody). Therefore, we deduce that the non-color-corrected fluxes (the style given in the 
PSC) were 40.65 Jy (Vega at 12 //m) and 143.6 and 32.01 Jy (Sirius at 12 and 25 urn, 
respectively) which are to be comparea with our own numbers of 40.14, 138.9, and 30.47 Jy, 
respectively. These comparisons suggest R(12) = 0.987 (Vega) and 0.967 (Sirius), each with 
uncertainty of ±0.01, and R(25) = 0.952±0.025 (Sirius). 

c) Combined results and comparison of zero point flux densities 

Table 4 summarizes these several sets of stellar comparisons and presents their 
combinations, for different wavelengths, using inverse variance weighting. 

The three separate determinations (or adoptions) of Vega’s [12] by IRAS (*0.02±0.06 
[sutyey, mistyped in the Emlanatory Supplement on page Vl-21 as"0.02"], +0.01 ±0.01 
[pointed obsetyations], and -0.01 ±0.01 [Aumann et al. 1984]) are all consistent with our own 
system in which the Vega model is t^en to define zero magnitude at all wavelengths. 
Consequently, it is meaningful to compare our own zero mag. flux densities directly with 
those adopted by IRAS. After removing the color corrections stated to have been made by 
IRAS (1.45, 1.41, 1.32, 1.09 from Table VI.C.6), we deduce the IRAS quartet of 
non-color-corrected flux densities for zero mag. to be (41.04, 9.49, 1.57, 0.47 Jy). Our own 
values are (40.141, 8.886, 1.447, 0.421 Jy) which yields R(12,25, 60,100) = (0.978, 0.936, 
0.921, 0.896). 

Although incomplete by comparison with the actual process pursued by the IRAS 
Science Team, these figures suggest that the current IRAS absolute calibration is too high 
by 2.4, 6.5, 2.9, and 11.6% in the four wavebands, respectively. These estimates could surely 
be improved by a more rigorous explanation of, and duplication of, the procedures actually 
carried out in the calibration of IRAS. 
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Table 4. Ratios of our. own calibration stellar fluxes to those 


measured by IRAS. 


Star Wavelength R(A) 

Vega 12 0.966 

0.987 

Sirius 12 0.971 

0.967 

Combined 12 0.976 

Zero Mag. 12 0.978 


Sirius 25 0.899 

0.952 

Combined 25 0.940 

Zero Hag. 25 0.936 


Sirius 60 0.998 

0.971 

Combined 60 0.973 

Zero Mag. 60 0.921 


Zero Mag. 100 0.896 


Uncertainty Comparison with 


0.039 

PSC 

0.01 

Table VI. C. 3 

0.029 

PSC 

0.01 

Table VI. C. 3 

0.007 

4 values above 

0.045 

PSC 

0.025 

Table VI. C. 3 

0.022 

2 values above 

0.08 

PSC 

0.02 

Table VI. C. 3 

0.019 

2 values above 


IV.1.5 Conclusions 

We have presented absolutely calibrated versions of realistic model atmosphere 
calculations by Kurucz for Vega and Sirius on the basis of which we offer a new absolute 
calibration of infrared broad and narrow filters, and make a prelimina^ comparison wth 
the current IRAS point source calibration. One could explore Ae mfluence on these 
wavelengths and flux densities of varying the site in question with respect to latitude, 
longitude, season, even to those profound variations on water vapor (by up to a factOT of 
10) that can characterize night conditions in some locations. All these circumstances anwt 
the isophotal wavelength and for zero mag. However, at this point we feel that equally 
large changes (if not larger ones) can result from variations in allegedly "standard 
filters" from observatory to observatory (cL Z22 of Hamer and Tokunaga 
particularly given the past reluctance of most sites to publish cold scans of their filter 

profiles. 

We advocate the use of Sirius as a primary infrared stellar standard; encourage the 
publication of the corresponding magnitudes of Vega (below 20 fim) and of Sirius whenever 
new infrared photometric filter systems and standards are developed; arid urge the adoptiori 
of truly "standard" infrared filters whose transmission profiles, obtained at their acmal 
operating temperatures, have also been published for integration over calibrated stellar 
models such as the ones we offer here for Vega and Sirius. We note that Young and 
Milone (1992) argue cogently for a new infrared system of filters that would mmimize the 
variations of isophotal wavelength with altitude of observing site. 
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IV.2. Assembly of the cr Tau Spectrum^ 
IV.2.1 Introduction 


based •’'““‘band infrared ealibration 

- xstr»"£S .siiSins 


on+r- Dutch IRAS Low Resolution Spectrometer database comprises 171 000 

extracted spectra and one can place it on the same photometric footing as the IRAS Point 

vield^Ln,^o*^^“ ‘o absolutely calibrated spectra but rather to 

wertrai sp^ctral shapes. One begins by overlapping the independent red and blue 

™sprav.dtanorn,al^doXS,"^^^^^^ 

of spUang and normalization in detail in section 3i) operations 

to rt»- ^ available spectra in the Groningen eztracted database are equally useful 

r»K e: Ae survey scan rate and not during the staring mode fan "Additional 

"stM^Kl°"t^ during the special "calibration macros" that were developed to scan cool 

pCos'f Set:^T Photom'^tric cSato 

dtSuBh ' not yield to the usual LRS extraction method 

a? Groningen. Calibration macros affect a number of 

^tentially important calibrators such as a Tau a Boo a CMa. etr Th^ r^ct «r fi,* 
discussion assumes that standard survey-rate LRS spe^’are ^ ^ 

TP AC address the issue of the radiance calibration of the LRS. According to the 

IRAS Explanatory Supplement (1988: p.IX-6). the accuracy of the LRS spectral hJIdiance 


th,* / from "Spectral Irradiance Calibration in the Infrared: II. a Tau and 

and F C k Spectrometer", by M. Cohen, R.G. Walker, 

JourTah ■ ^ published m the November, 1992 issue of the Astronomical 
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calibration rests entirely on the validity of an 
^ectrum of a Tau. The 

represented by such a hot ^ , ’ distribution (Labs & Neckel 1970) a good 

wavelength render the ® match is achieved by assuming that 

match to a hot blackbody (Fi^re )» Engelke 1990). However, the Presence 

Uus issue and has monvate 

^ree^ination of Sie calibration of the LRS. 

mrefore. d.e UlS can be ^ot^ly 

of stars by using LRS SP«“ °* f Jdl^Lty of LRS spectra for normal stars, as 

applied to the LRS Atlas (1986). 

W22. Differential Effects in the IRAS LRS Database 

,f one examines the ratios «£ 

should be independent of any instrume reveal apparent features 

rS of LRS spectra of a Boo Peg, or ^ Gem to ^^X*Sa an apo^m 
S Ae 9 ^ r&on (Figure 14), Even the ^ accord with the fO.OWK 

"emission^feature" near 8 um “ to the expected continuum if H* free-free 

blackbody assumption (which ^ ^ Eni 5 clk^ 990 ), such features would be 

opacity were dominant . featmes independently of radiance c^ibration, we 

mysterious. In order to highlight ^ obtained wiA the 

One can, therefore, identify Ae ^ ® Stoi^S^^pSmum^The^^^ 
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Fig. 13; 


Fig. 14a: 



Heckel (1970) compared wlth^blickb^Jlirs !at‘*tZ'*s by Labs and 

and at lO.OOOK. and with Engelke's^ (1990) apiroxiSStioS! 



Differential effects In the LRS database, 
and a Tau, 


The ratios of LRS spectra of a Boo 
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Fig. 15: 



LRS spectrum of a CMa space. 


Note the •emission' feature from 8-10 m. 



Fig. 16: 


iS V™ t»per,t.re 

(1990). " free-free approximation made by Engel ke 
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met^ abundance. 

IV^3. Assembly of a Complete Continuous Absolum Speotium for a Tau from 1.2-35 ,m. 

IV.23.1 Available Infrared Spectra of cl Tau 

In this section we detail the ^ ^ a final spectrum 

a Tau from fragmentary spectra^d pre-o^^^h^^^ ^ Aux density at ^h 

soectrum V our calibrated Kuruez ; wavelength scale), (3) our o^ 

reSon i our observations and re^dded to tn^ cahbrated spectra from spectra^ 
8-13 ^m ground-based fragments j cGS3 spectrometer (Barlow 1991) that ^e 

ratios^oSgwith similar data from tlto^^ all or part of the LRS spectn^ 

the ratios of a Tau to /5 Peg, and of /5 Peg to a W W ^ 20 um spectral ratios of a Tau 
nnoo i um' newly secured UKIRT CGS3 lu ^ ^ Radiance 

m a Sm ^T(6f Am SP^ 

calibration is based on planetary cosmetic blemishes in no way lessen the r^ue 

tend to have relatively large noise but th^ ^ fragmentary spectra have 

rf ^unique database. We now describe m detaJ ^ tn ^ 8-,^^ ^ib„,cd 

been assembled into a single ^ of fr^ 

broadband ground-based photometry to constram ui 

possible. General 

es'« 

s^-erte » s 

the contrary in our database of ratio spectra. 

Ofrc process of as^mbling 

“"'t^rwiS SI 

S^“dSS&au“C‘slllnd Seration yields a new set of LRicorrections 
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Fig. 17: 


** multiply SEW spectra to convert them 

tl'IK Sf. XJ)’* “ ““ " 


to the same 
s as opposed 
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fatef^d^d on *"«'= P'°““ 

spectrum assembly. 

IV.2.3.2. The SEW Database 

We first examine the pedigree of Ke near-infrared 

of shape. SEW established a system of ,P of a Lyr (Schild, Peterson, 

based upon the model then giants O^e a Tau) against « 

& Oke 1971). Cross cdibrahon of a few i^ar ^ ^ spectrum of a 

Lyrprovided SEW wi* calibration franwworkby suteotutmg 

Tau into a form directly comparable wth model Figure 17 presents the factors 

the Kurucz (1991) a Lyr Sf thetiVelcSS^ tabulated by SEW for 

bv which we multiply any SEW spectrum ^to5n#.d hv linear interpolation). Note 

Syr spncJ^any otter ®W— to ttc ^ 

that no factor exceeds 1.03 so , j ^ precision we are attempting to attam. 

database although it is not (not affected by any hydrogen 

To create Figure 17 we isolated a spectra; regridded the Kurucz 

“js:r?rs'asa 

A second correction that we (SSTfrom 

discovered when we compaed A»<> spectrum. We foimd 

the ratio of KAO spectra for to wA^l January ^ta, longward of about 4.5 

that SEW’s spectrum drooped ^ conversion between wheel rotation 

urn This we attribute to a small non-linem^ the ^ n 2.9-5.S fim one); for 

^d w^elength solely for Ae longest of S ® denrity eiror of *8% n?ing ^ijer 

example, a 2% wavelength error wmparably low-resolution B And 

3 fir o Lyr. We, I “ 

spectrum to SEWs wavelength » counteract this droop. Although we 

of multiplicative factors to apply ^ atinne to a Tau’s spectrum, we subsequently 

^ this function to create the first appronmattoM ^Tau s ^ J,er set 

refined it after creating our toal spectrum for shows the 0.25 fim FWHM GaussiM 
of errors for these )°wrsSnof Ae^conrction that we now advocate to 

2 SfStrS*o u,. 

Alivwgh SEW do not provide ^ 

observed wavelength, Dr. Don Strecker ve^ y individual errors at different 

soectra We have exammed these in order to suffices for most 

wavelengths and have ^ “ accord^ce with ^he 

stars in most wavelength In ge e through the strong 2.7 
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a Tau no increase above the nominal adopted ±2% uncertainty was necessary except in the 
immediate vicinity of the powerful 4.1-4.6 fiva terrestrial COj absorption. This region is 
essentially opaque at its core, even from airborne altitudes. We assigned realistic errors to 
the points from 4.14-4.22, and 4.54-4.62 ;<m and completely dropped all points between 4.23 
and 4.50 //m on the basis both of detailed examination of many of our recent KAO 5-8 ^m 
spectra and of atmospheric experiments defined by running NWATER, a NASA-Ames 
CRAY variant of FASCODE that uses the 1991 release of the HITRAN database (Rothman 
et al. 1987), applied for us by Dr. J. Simpson. 


IV.2.3.3. Airborne 5-8 fim Spectra 

We have used several independent sets of spectral observations made from the KAO 
to determine the 5-8 ^m spectrum of a Tau. These led to an indirect determination of the 
ratio of a Tau to either a CMa or a Lyr because previous "standardizations" did not 
acknowledge the existence of substantial molecular features in cool stars, nor the importance 
of obtaining the direct ratios of spectra of cool stars (such as a Tau and a Boo) to hot 
featureless spectra of stars like a Lyr and a CMa. First we defined the ratio of a Tau to 
And between 5.31 and 10.12 fim (in two overlapping ^ting settings) on our 1985 
December 12 flight, and of And to a CMa on our 1991 .^uaiy 21 fli^t that covered 
338-8.75 fim (in two overlapping redons with two different spectro-meters). After 
interpolating the more coarsely sampled spectrum onto the more finely sampled wavelength 
scale and using inverse variance wei^ting (assuming zero covariance), these yielded the ratio 
I(a Tau)/I(a CMa) which we converted to flux densities via our calibrated version of 
Kurucz’s (199p new model for a CMa, appropriately smoothed to match the resolution of 
the Ames Faint Object Grating Spectro^aph (Wittebom and Bregman 1984: FOGS). 
Second, we independently constructed the ratio of a Tau to Peg from 530 to 8.95 fim 
from our 1990 November 28 and 29 flints, and of Peg to a Lyr between 5.11 and 8.14 
fim (two slightly displaced, largely overlaf^ing grating tilts) from our 1986 August 5 KAO 
flight. These provided the ratio I (a Tau)/I(a Lyr) which we converted to flux densities via 
our calibrated Kurucz (1991) model for a Lyr. We attempted to rem ove r esidual small 
differential airmass eft^ects in the earth’s atmosphere by using the Ames HITRAN database 
and code cited above, although this cleaning resulted only in minimal changes to the 
observed spectral ratios. We then combined the two separately calibrated a Tau spectra 
using inverse variance weighting. All our individual spectra are provided with 
spectrophotometric errors at every wavelength that are defined the dispersions of a stack 
of independent spectra. Note that throughout all such manipulations of spectra we: (1) 
apply inverse variance weighting; (2) augment all error budgets by a root-sum-square 
procedure applied to the fractional errors at matching wavelengths after interpolation; and 
(3) interpolate in variance when changing wavelength scales. All Ames spectrometers and 
the UKIRT CGS3 are multiplex (linear array) devices so that all wavelengths are observed 
simultaneously. We stress that throughout this effort we rely on these spectrometers to 
provide accurate shape information but only an approximation to the absolute level (as 
explained below). 

We have embarked on an attempt to provide absolute spectral calibration from the 
KAO with respect to an onboard NIST-referenceable blackbody. During our first flight 
dedicated to c^ibration we secured 5.0-9.3 fim spectra of both a Tau and a CMa on 1991 
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December 20, at closely matched airmasses. These spectra afford totally 

direct validations of the entire technique described here ttadSonal 

and broader wavelength coverage than its predecessor, the Ames ) ^ , 

data aooear in Cohen,et al. 1992. We use them m the present paper to examme the lik y 

^“eS mVthodW we propose lor asscmbltag 

to stars less aggressively observed than a Tau.,aiid subsequently to define a more accurate 
a Tau spectrum in this critical wavelength region. 

IV.23.4. Ground-based 8-13 /<m Spectra 

We have the greatest amount of independent dam 

Michael Barlow of UniversiV College 

&ctober ft which we raaJpula^ ^ 

absolutely cdibrated a Lyr modd % Kur^ ^^<^ciciv»r*tTaofjzTauandaCMataken 
indepentfent sets of both low- and 

ISd S X^^“ofte two stars to within 0JI2. The 1^-resolution dam c^J fte 

Sf mSd trr^cSLd ^%ed resolution* and regridding to the same 

wavelength scales as the UKIRT service spectra. 

We emphasize the significant fact that we always find th^iO ^damental 
to be tHe mfio r^l m^out^ W 

dambase. We are confident that the reality of this feature m a Tau is not m doubt. 


34 



IV.2.3.5. Assigning Errors to LRS Spectra 

An implicit criterion that we apply to valid spectral fragments is that each is provided 
with meaningful errors at each wavelength. R.m.s. noise figures to accompany each 
spectrum half can be generated from the Groningen LRS database by using the 20 long 
wavelength samples that follow each valid half spectrum (see IRAS Explanatory Supplement 
1988, p. X-39). Consequently, we now calculate errors within the same routine that we 
employ to splice together the blue and red LRS spectral segments (this routine also applies 
absolute flux calibration), following the Supplement's prescription. The fi^ctional error of 
each spectral element is then calculated. We further disallow any fractional error less than 
0.0101 because the quantization limit imposed on the LRS datastream by its least significant 
bit leads to a maximal signal-to-noise ratio of 98. 

Next we splice the overlapping blue and red spectra by comparing the 23 blue points 
from 10.92-13.45 /<m with the 8 red points from 10.99-13.41 fim. This provides an initial 
estimate for the factor by which to rescale the red segment to match the blue. To 
determine this more precisely and to generate a formal uncertainty for this splicing 
procedure we: (1) interpolate the 8 red flux densities and their variances onto the more 
feely sampled blue wavelength range; (2) vary the scale factor (red multiplier) from 0.5-1.5 
times our initial guess in steps of 0.01 times this guess; (3) form the sum of the 23 squared 
differences between the blue and the rescaled, regridded red flux densities, weighting 
inversely by the sum of the blue and rescaled red variances; (4) find the minimum of the 
parabola with respect to the red multiplier; (5) determine the red multiplier corresponding 
to the minimum in and (6) examine the half-width in multiplier over which range 
increases by 1 fi"om its minimum value, by fine interpolation in this multiplier. This process 
gives us both a refined estimate for the rediblue scale factor and a formal "splice error" 
which is expressed as a fractional error with respect to the optimal value of the scale factor. 
Because our concern at this point is solely with the shape of the LRS (not its absolute level) 
we assign one half this splice error to each of the blue and red spectra by root-sum-squaring 
this wavelength-independent quantity with the fractional errors already created for blue and 
red spectral data points. The correct relative scaling of the red part is now determined, 
along with its uncertainties. 

We then return to the original LRS wavelength scale, retain the first 38 blue points 
as far as 12.769 ^m and the last 42 red points from 12.812 /<m, and combine the last blue 
and first red points (by inverse variance weighting for lx)th their average flux density and 
uncertainty), creating a new point at 12.791 fim. This yields a single LRS composite 
spectmm with 80 wavelengths. Finally we integrate the IRAS 12 um system response 
function over this unified LRS spectrum and constrain the calculated m-band flux to match 
that inherent in the tabulated flux density (in Jy) of the PSC (and we incorporate into this 
the preliminary absolute rescaling of PSC "Jy" at 12 fim (0.976) defined above). 

This approach, therefore, creates an absolutely calibrated LRS spectrum, with 
calculated errors. It is at this point in our routine that we will eventually embed the LRS 
spectral correction factors that we seek to derive in the present paper. The corrections will 
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be made by dividing the LRS spectrum by the wavelength-dependent correction "factors 
(following Volk & Cohen (1989), these numbers are acti^ly values to be divided into LRS 
spectra, rather than multiplicative factors like the rescaling factors common in the present 
paper). 


For the first pass we used the ratio of LRS spectra of a Tau and a CMa but found 
tha t, after combining the errors, the resulting calibrated spectrum was too 
purposes, longward of about 17.8 /<m. We, therefore, truncated it there and calibrated it 
through our smoothed Kurucz spectrum of a CMa. 

IV.23.6. Assembly of a Complete Spectrum for a Tau (First Iteration) 

To create our absolutely calibrated spectrum of a Tau and later to^idate it gB^st 
independently calibrated photometry we shall use broad and narrowband photometry for this 

star, as foUows: the 3 specially selected narrow bands of Selby et 
relatively clean, very narrow, regions of the earth's atmosphere) Jn=-1.95, Kn -z.y , 
Ln=-3.05; conventional broadbands (cf. Deacon, Barlow, & Cohen ^ho^^eyed 

the literature critically for this star and several other potential infirared calibrators: 

L=-3.02, M=-2.75, [8.7]=-2.97, N=-3.03, [11.7]=-3.05, and the JRAS broad fflters, 

[12]=-3.06±0.06 and [25] =-3.01 ±0.05 (om own for [12] and 1^1 ® 

\he absolute calibrations given above, flux densities (Jy) given m the PSQ and 
uncertainties (RELUNC) cited there). We averaged the differences bctw^ii the Q-baiid 
maoQ rrokunaca 1984^ of cc Tau and those of both cc Lyr and cc CMa to obtain 
[20^-3X)8±0.02, taking a Lyr to be 0.0 mag and a to be -134. All this photomet^ 
was converted from magnitudes to spectral &x densities using the calibrations presented m 

above. 


We now detail the procedure for complete spectral assembly. We scaled the SEW 
near-infrared spectrum by integrating it throu^ the terrestrial atmosphere and over the Kn, 
Ln and M filter transmission profiles (obtained from scans of the UKIRT fflter set t^en 
at 77K: cf. Deacon, Barlow, & Cohen 1992b). Only these three filters are entirely contamed 
within the SEW fragment. We then determined three independent scaling factors tor the 
entire fragment, one for each filter, by constraining the actual in-band fluxes to match toose 
expected from the calibrated photometry, i.e., we scale the fragment but preserve its shape. 
We averaged the three factors (weighted averages can be used, or eqi^ weights, depending 
on the actual uncertainties in photometric magnitudes at each point: we used unequal 
weights though little difference in scale factor or error in scale factor results from assignmjg 
equal weights). As an indication of the exceptional care taken by SEW we note that Vaca 
spectrum (after rectification to the new Kurucz (1991) model) required multiplication by 
1.003±0.009 to satisfy the fluxes expected through the three filters. 


Next we proceed to the combined 8-13 fim dataset and treat it m i^”hpl 
using the magnitudes [8.7] and [11.7] with their zero magmtude absolute calibrations (these 
are the only two filters entirely contained within the fragment; note that the two very broad 
filters, N and IRAS [12], are much broader than our fra^ent). For the LRS spw^m we 
can apply two independent procedures: first, the identical match to the 8.7 and 11.7 fim 
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photometiy as used for the £round-hfl«!»»H r 

between almost the entire waveleneth int^rviii^oU ^P^^tnim; secondly, a direct comparison 
based lO^m spectnim We omh ^ and the ^ound- 

tte LRS than the Pound-based fr^enSiS ’'“olubon of 

deepest part of the SiO fundaS^ ba^Sd^'^L^™!'' 
minimization of the sura-sauarpH achieved by 

after regridding the more ?oarseW s^S LR^nm spectra from *9.0-13.1 nm 
gndded ground-based spectrum by ]ine^ wavefengths of the more finely 

In practice, the splice yields a far better Her.- ^ 3l*on m spectral mtensity and variance, 
propagate errors in th^ground-based maoninrf*"^^ 

density calibration of th^se f ^ “"«^^ties in the absolute flux 

photoLtrieonefor Lfms™ «’a<> U-e 

the originaJ ground-based soectnim hv th ™ the overlapping region, we replace 

regridded and optimally re^ed LRS waited combination of it and the 

the combined LRS/8-13 co T opthnally rescaled LRS and 

because we used the flu?-c^Sed*^ati^of lrs^^ However, 

Iteration, the resulting noise fedo^ t''^^ CMa in this firsi 

fainter star, a CMa Thereforp u,p innerent m the LRS spectrum of the 

point at which the fractfon^ e^or hf X reSSS*® tlm Lrs extension at 17.76 //m (the 
exceeds 5%). The truncated ratio orr p|/®*tdting irradiance-calibrated a Tau spectram 
« CMa model, after 

to the LRS wavelength sc^^ * resolution across the LRS and regridding 

photora^, Sc?urs?®Srefo^e welmero^^ ^ ground-based 

ground-based/LRS 8-18 /im snectra. both rlf Jf* ‘ SEW 1.2-5 J and the merged 

we seek the scale factor^ to apply to^e 5 8^^ abimlutely calibrated. Form^ly 

evaluated over both the rS. of ^ «> that we minimize the sum 

determine an uncertainty in Ms scale facto^fcou^the^;^ 

1.22-m6 !l!'m.^To tifis^we l^?end spectrum of a Tau from 

extending our coverage to 35 urn We repriH thp spectro^py, without rescaling, 
wavelength scale, 2.0-35.0 /m with 0 05 -S® ensemble to a uniforS 

this first iteration only) and does litfie vi&£^o thp^^ convement to work with (for 
oversamples the longest waveleneth LRS ‘^ata; of course, it 

they exceed the range of any sSde fraXnt passbands are so broad that 

and Q filters, mcluJng th^LS^^^ now c^ explored (IRAS 12 and 25, 

Q profile). We iterafe the procedteTretSlLrS^^^ 

the photomftric uncertamties^) avera^ S ^to?illd^ weighted (1^ 

best approximates unity. ® indicated by the set of three ptssbaHds 
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Fig. 19: 


"E'^Sfr‘b°.r. “’l-”' 



38 





Glaccum's KAO data 



FI9. 21: 


eiaccun-s long wave KAO spectra. Erro 

spectra with Glaccum's datTonTY SIT J cli 'Tcrt "ani’’®' 
likewise come from Glaccum's daVa‘S:VoJ™^‘’H?rVand^* “'’®" 


Fig. 22; 



. resulting irom comparing Juno's sped 
from the standard thermal model. Error bars a^e if 



Next we integrated the narrow filter transmission profiles 

rescaled Glaccum portion through ^ matched the observed fluxes to 

including atmospheric attenuation (when ^el^p- magnitude calibrations, with 

Tose chccicd from the stellar to a Tau*s complete 

aDoropriate weights for each comp^son. Tim ^ that were 

satisfild all tha photoraetnc 1 . 001 ± 0 . 004 , leading us to 


IV.2.4. 


Different Sets of LRS Correction Factors Based on Stars 


IVZ4.1. A Direct Approach Using a Lyr and a CMa 


In Section IV.l we stress an ask how *| 

models for a Lyr and a CMa m^is ^p^s wi^li the unMrr^ed LM 

mid-infrared spectra predicted by th ,^ 1 qvc the LRS soectrum of each of these hot 

of a Lyr and o CMa. ^ 

sLn divided by the appropnat y ^ £ji„t to de&e *e 

wavelength scale. As expect^ a Lw and^^u™ how*^. one clearly sees the 

character of this quotient curve a S i * r QiO fundamental in cc Xau in the 
characteristic ’«®isdon” bump due^^n^^^ -cortecton factore' M 

ori^al ffm Brst two datasets from whtch to 

o1 Ktrecdon 

jY 2.4.2. a Tau (Pass 1; the First Iteration) 

We can also use the first iteration 0.40 

took the ,1.2-35 ^m SP0<=*^ £ reilutoi near 8 

um (equivalent to the j •* 10 OOOK blackbody normsdized ^ ^ 

LRS wavelength sede, and divided ^ , i4 Figure 20 shows such a set of LRS 

&“i-s=^A‘SgS£‘SSsr= 

JY 2.4.3. Glaccum’s KAO Spectra 

Glaccum’s (1990) long wave pa^^^'egocudW 

S particular, we collared his^^^^^^^^ ?egridding all 3 sets of 

theu LRS counterparts, *‘®sulb g combining these with inverse variance 

correction factors to the LRS wav fourth LRS correction dataset). Glaccum ako 

weighting, are also shown in Fi^e ( 35 q um that arc eminently suit^^e 

obsLed four relevant to^tobj^^^ 4 yielded the comb^ 
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">“te. First, its 

the noisy o Lyr and a CMa spectra, or ^ tte ™<^uately represented by 

Mm gap. Second, it has a non-stellar L^r?rinn iteration) spectrum with its 18-20 
process of long wavelength KAO spectral calibratiV?if?f°^'^^' desenption of the 

Moseley e. a). 1989). S calftAC us^Sef “““ 

an accuracy of 1% and^at tests of the ^ particular flight series can attain 

aundard)ldieate’ “prSt^Mty t“ """T ™ 

absolute uncertainties inherent in th^ rio ^ ^ numbers suggest that the 

1.45% that ehS^sXed wort Sts™ comparable with the 

and a CMa. ConsSn% we * eatrf^ “* Kuito stellar models for a Lyr 
correction function eouallv falthnnoh at m diverse methods of defining the LRS 

variance weighting .o'Sin^aelTt^ST ^ 

IV.2 J. The Relevance of Asteroidal LRS Spectra 

most u^fU toSontfllM and 'standard thermal models' provides a 

apacda that ^Sl^eir TdZ' >*«»«* cool belies have 

which a Lyr, aCul Sa Tau vield SVn^Si "**^f*^ complement the wavelengths at 
noise we 4d the corrw tiSi fa?t^ corrections. For best si^al-ti 

spectrum calculated ^uTe Ss h ^ ”odel 

1986) normalized at model (Lebofel^ et al. 1978; Matson 

the normalized corrections’ ft™ resulted from combining 

corrections suggested bv usnm b.nn'.^c ^ non-S-type asteroids. The LrI 

correction ^ “ Fipu* 22 (the sixth LRS 

IV.2.6. Final LRS Correction Factors 
IV.2.6.1. LRS Corrections; The First Estimate 

overlappmg polynomials and used tLt fu^S to combmed these two 
star s complete "feed" LRS ^n«otmTn o«ei f*^“®** generate a second pass a Tau using this 
curve into the lS mcorporatmg the errors inherent in our corrStion 

obvious molecular absorptions in the reeion^lfi ^ Glaccum 1990) show no 

U Tau. a mueh warmer STan^oTerZ” ^rS^tSe m'oE^K^do^^^ 
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f™, B-it PS 

s?««ss~'Srssssr.;:®^ 

“cSS.'WSS 4^.'i.«--''-“'"”~' 

IV J.6.2. LRS Corrections: a Second Estimate 

We then recreated the entire 1^-35 /<m (rather than 

^eeduie of developing a Tan’s 

Sifted using tins more complete ^ 

in^ndent LRS coiietmons. By fectots which, withm the two sets of 

corrections now resulted m a _ ^j^te To smooth this second ®s^“ * 

errors, was indistinguishable from >*>« because no stenificant distinction could |» s«n 
^ used a constant at long warelengths becai^ no reasonable order 

S the sum-squared-residuals for a co.^^ ^ U^S-fodng ™ 

of polynomial fit We, <huretoe,^^d ^ ^tose of the first 

for the nest attempt on a Tau, because 

estimate. . 

1V,Z6J. LRS Corrections: Independent Validations and the Fmal ^ 

We then sought independent '’»''^^°*-X^^TTOmd*?CMa,vety 
reeridding to the UKIRl ^ ^ oai^ 

a^ment between omse^d veraonrt^m^^ ^ 

floreement gave us confidence m our spec _s„ut tn assemble a third iteration of a i w » 

w?used the UKIRT 20 fira spet^m m ite 24) of the LRS spectrum m the 

soectrum by: (1) providing an mdependent ^PP. J within the previous uncert^bes, 
rather critiL l&-23/tm region where we ^Jf^ ^ signal-to-noise data ^ 

nn LRS corrections are necessary; (2) yi _ fragment onto the merged 8 13 

L^^i^om It-"” solicing the UiaRT „,aj.iappmg 

/im/LRS portion 


Otr^ouc ft- ^Ss^r-^giortoverlap; (4) over-lappmg 
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Fig. 23; 



o^ainlrf^Mif-TDT spectruB of a Tau and the newly 

“7hfs ?,r'7i'’S' uS«,2,’^'lo^“t'r T 

UHRt'spectr™?*™””* *" l»un<ls on the calibrated 


Fig. 24: 



LRS corrections derived by compari 
itself with its LRS spectrum. 


ng the UKIRT 16-23 


^ spectrum of a Tau 
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Glaccum’s Cragment with the “ttectlyscalrfmdspl^d 17-23 toM^Sed into 

^grjTtS"afc «>;« cie^e^ •>'c apcctntnt. frotn 

17.05-23.61 fxm. 

From this new spectrum of a Tau we ^^med ^ 

contpaS^nwith a 10 ,OOo£blacW^ (f this thne « Tau 

by making another direct comparison of SjHRT 15-23 ;im spectrum (atan 

itself, ana an independent spec^m, ® J y^jy limited portion of this which 

to the Glaccum-based mformahon), rathe J soectrum This provided a seventh 

can be identified after spliciM iv.2.4l We again sou^t 

dataset for LRS corrections by the comp^son mem 7.67-12.4 fim for the 

separate polynomial fits to overlappM again remlted in a 

wSe. and 1(5.8-2274 /<m for the red. ““ inherent 

significant preference for a sixth order po T^o q£ tlm direct comparison of the 

e^ of the complete a Tau^^>»»^ X by a pSUola rather 

LRS and UKIRT 20 Aim spectra, the red correct an LRS 

^ by a constant value (or a^ “fter ^lynom^> &Kha^ ^ 

spectrum by introducing a sm^^T errors firom about 5-8 and 16-23 

1>« ■«« 

in these regions. 

An application of Bloom’s °ne-f ded s^ » 

Figure 25 shows that the two S rS'^lrao^al repre^ntation (FiW 

frZ the distribution. However, the re^tog^t-^*^^^^^ ^ 

25) is still a parabola and is mdistmguishablc fr Detailed scrutiny of Glaccum’s 

of 10 8 urn (within the error bars porttayed m Fi^e m func^n are directly 

^ib^e inaicates that these unusually low pomts in ^ 

traceable to an unusually d^ shape of the correspondmg 

the first two open squares m Figure 11 ) A^d^s not 

hKS spectrum. These ^ all other Glaccum spectra (except 

in shape of the corresponding hoth nhvsically meaningful and statish^ly 

a Tau’s) is within 1%. of the LRS 

justified to neglect the two °^atAe1off^^ Kc final wavelength is less 
Correction function. We also note Aat the wn^e^on^o ^ 

.^o“^f8(hh wavelengd. for greamr accuracy or. at least. 

treat it with caution. 

Polynomial representation ot ^ S^tion^rf smooth^ a curve 

equivalent to smoothing the ongm *„n.amount to smoothing the running distribution 
asually results in reduced are smithed. However, we feel 
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by U.. smooth 

the actual errors we have assigned to this smmthiH intersect. However, 

wavelength, to the same fracS error equivalent, at ever,; 

Therefore, we do not claim to have reduced the ^ i”l; unsmoothed function, 

function even though we have effectivelv fmn^th tincertainties of points in the 
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IV.2.7. Comparison with Volk & Cohen (1989) 

Volk& C^hcn(1989)a«cmp.ed.0.^^I^ 

of a number of cool af their effective temperatures, which we now 

stars were well-represented by b ac their reference stars separated into two 

r^gnte to be invalid. Howe«t. th<^ blaetoodies. One set 

grou^a characteristic e^nhally ° featureless a Tau; the second 

rielded LRS shapes basically m near sjs urn that must be removed to 

fthSr "set of seven stai|") S^^etT “ iden^^ die first group as those st^ 

Siain the "correct" LRS. With ^^t onej^ necessitate no ^erenO^ 

with essenti^ the same spectra (e.g, A,F,G s^), 

correction, 'rae second ^ ^tinn in a Tau Volk & Cohen also noted that Ae 

"damaced" by the neglect of SiO absorption ® ® ^ between 7.67 and »11 /^m but 

LRS correeJons *®^^^eS^^taine^ solution to the problem 

IV.2.8. The Final Spectrum of a Tau 

After determining the iteration tto 

their previous iterations. ^ . ^j_*l',ljlgs5.9 These indicate the photomctiy 

spectLn we have developed me ftc absolute cafibrations of 

,Ld to calibrate fragments aiong with flux densities using lu 


TABLE 6 . Photoimtry used “ ,“^^'j*®'^S*^^d.^S”magnitudes vrith 



FWHM Mag. 
urn mag. 
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Fig. 25: 




Fig. 26: 



‘fS:‘T; SV'“ ™LTT,*^ th, sp,«r™ 

approximation corresponding to an angular diameter of 
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table 7. Portons of special fragment acmall, used ,o budd d,e cb^rved 
Spectrum of a Tau. 


Fragment Reference 


SEW 1 

kao/fogs 2 
8-13 3 

LRS 4 

15-23 5 

kao/long 6 


Total range 
fiva 

1.22- 5^0 
4.53- 938 
7.33-13.07 
1.61-22JA 
15.14-23.86 
2038-35.08 


Range used 
fita 

1.22- 4.2^ 
all 
all 

8.91-22.74 

11.11-23.61 

all 


Notes to TABLE 7 

References: (1) Strecker, of 1991 Dec. 

/^1079V d') NASA-Ames data pnncii^iy o 

(3) 

Q ".jervice observaPons"; (4) IRAP 
R^lLor^^ometer. Gtoningen data^: (5) 

dissertation observations . 


Section IVA the total wavelength imges of 

^Hhen ^rlaps occur (Table 7); of fragments to one another 

IS *eU photometric constramts. 

* tv»«t current absolutely calibrated 

SSophotometric statistics m the set of t^en^ ^ very broad 

SS^^^^lute — on W „ust be observed through 

r^r^-Srr'iSifSbr^orEtlons). 
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SEW cf. Kn, Ln, M photometry 
813 cf. [8.7], [11.7] 

LRS red half spliced to blue 
LRS spliced to 813 
KAO spliced to SEW & LRS+813 
UKIRT 16-23 spliced to LRS 
KAO/LONG spliced to 16-23 


Of « Tau in 15 infrared 

passbands. Flux density calibrations are those of Section IV.2. 



Jn 

Kn 

Ln 

J 

H 


-1.97 

-2.93 

-3.06 

-1.84 

-2.74 


K 
L 
L’ 
M 
[8.7] 


-2.90 

-3.04 

-3.05 

-2.77 

-2.95 


N 
[11.7] 

Q 

IRAS [12] 
IRAS [25] 


-3.02 

-3.075 

-3.08 

-3.08 

-3.10 


Table^n However we note that the IRAS Eaplanatoiy Supplement (1988- 

oSed^SSn comparison with our 

temperatuiTandfte subtle o?aL1lar“S^ ‘T s“llar effective 

T=^K and Lo? dtamoler, of the star. Engelke himself used 

infra^'flux^lSth^'^fo ‘>'0 

determined T=3920K 

parameteis usmg Blackwell et al.’s approach and observations, but substituting our own 
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absolute flux calibration rather than ^ 

— '^ROSIC and 0=20.99 mas. The best fit to 8 . , cuoaests an ancular diameter 

to tto «>“ Method) have 

J^o e. al. (1991). 

IV 2 9 An Application to Autoclass 
Cheeseatan c, al. 

quality spectra selected from the shape. The "normal" stars fall 

1985) and developed a ^cX% ensemble averages 

primarily into "split class 23/dO autocl^ s ^ ^ ^ particular, some stars droop 

for these separate subclasses f woithwMe to investigate whether such 

between 7.7 and 13 /im rel^e ^eSferation of the LRS. We. therefore, seek 

distinctions can be understood m ligit ensemble average X% LRS shapes in 

a quantitative characterization tvoe For each of the non-dusty SiO 

terns of the differential effects of SiO with 33 ^he mean of all the 

subclasses (<50:0-<50:5) we (S^) SKYMAP coding scheme for 

numerically codified ^ ^ v j.-oresentcd by the normal stars among split 

spectral types: e.g., K0= ?<»^M0=600 ^0 encountered carbon 

class 23 (almost all arc ® et al in their Table 20. To quantify the 

stars. Spectral types are listed by of the fundamental at 8.0 /tm 

12 L.d 13 all depths and levels 

defined on the X% ensemble average plots. 

X„ Fignse 28 we plot 

between the ensemble ® ^J^c^ted by the standara error of the mean 
associated with an uncert^ty rep ^ Figure 28 also overlays the best-fit Ime 

(rounded to the nearest half a to both ordinate and abscissa, 

estimated from the formal 2-paraine j t, coefficients of this linear fit The 

and limit lines conesponrtog the^st-fit line as it should (there 

relationship is fairly ckmaad the ori^ nes w^i^ average of K5 with a Tau 

should be no residual SiO feamre SK^at the rafc subtle ensemble 

itself (cf. Volk & Cohen 1989). We, Aere , has found among these 

differences in short wavelengA Hiferenccs in depth of SiO fundamental in stars of 

normal stars result essenb^ly attributable to intrinsically different 

different spectral type (with some of the ensemble average 

metal ^undances “ 

shapes m this senes of AUTOCZAbbs^ distinctions between classes would bo 

correct LRS recalibration, * whether other AUTOCLASSes, for more exotic 

average for an ensemble. 
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Fig. 27: 


Fractional 

wavelengths 


errors for the complete a Tau spectrum. "Solltes" at chn»«’ 
correspond to regions of strong terrestrial Co/absorption. 



Fig. 28: 


ensemble average\pectral"type*anVK5^^ t*'® difference between the 

which the SiO fundaSal h« affiti tJl the degree to 

Cheeseman et al . (1989) inVf 5**® 

subclass oF^llt class 23- represents a non-dusty fo 

using Inverse variance weiStino^n^hJh ‘’®st-fit line 

indicate the l/l mU ifSes Ior~«5nn2®f *^®shed lines 

mean-la in offse and vice vj?sa *’®P® ‘^e 
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IV.2.10. Conclusions 

We have described, demonstrated, md thil 

complete, continuous, and absolute spectrum of this star now rests on 

,0 a Tau, an the pair of new models 

rL^t^^wr?o be reviA.ri«n^^^ 


fte crea’tion of newly all still be valid and the 

However, the techniques that we have ou^^ m ^ P ^ ^ pedigree, woi^d 

generation of a new ab^lutely <^j^^^^5^foSdement in what we envisage as a” 

§l"Wtforward. This represents oiJ^e^teie^ ^ KO-MOIII. 

"atlas" of calibrated stellar spec^Ji Adequate spectroscopic material, to 

It suggests that it is possible, with ^ ^ly calibrated spectrum corresponding to a 

and asteroids, we have recalibra^ JTsiO fandamental in this K5II1 star- In 

removing artifacts caused ^pret^n^ tf*^ ^ ^ m 

our opinion, the approach we plausible uncertainties, and capable of 

meantogful LRS spectra, with accurate shapes, piaus 

absolute calibration in their own ngh . 

V. THE ATLAS OF CALIBRATED STELLAR SPECTRA 
V.l. Backgrouund 

At the onset of this projert «' *' “™ 

infrared spectra in the form of a large set ^he intrinsic spectral shape of 

"template" refers to a spectral shape tha is P cQjygcted for interstellar reddening, ^d 
a^Sar class of star. This "template" ^ approximation 

fifto valid photometry for a ^ We still believe that this is a workable 

to the real calibrated spectrum the future. However, for this progr^ 

Sl^bi&md spccria for die addirional spccrial types K1 

III (a Boo) and M2.5 II-III (fi Peg). 

The change in program toLS"^ 

needed to estimate the unce^nties i ^lass 2) the extensive amount of work 

shape variations J^^erLfcrateHp^^^ a^d 3) the pressing needs of space 

torauable calibration dam, even on a few stars. 
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y-jirrrrT*"nr^ • 

Alpha Boo 

Alpha Tou 

Beta Peg 

Sirius 

Vego (w/o shell) 

rpmrr*' \ «-rr.-^r ^ 


' — ' — ' ' I » r 

Wavelength (microns) 


V.2. The Spectrum of a Boo 

The procedure followed to assemble 
the spectrum of a Boo was identical to that 
med for a Tau (described in the previous 
sections) with the following exception: this 
star lacks an adequate LRS spectrum, but 

we J) ^ve a ground based 17-24 uxa. 
spectral fragment. Consequently, we used 
an Engelke function for an effective 
temperate of 4362K (Blackwell, et al, 

1991) with a best fit angular diameter = 

20.81 mas to interpolate from 13-17 urn 
and to extrapolate beyond 24 fiva. 

V.3. The Spectrum of/? Peg 

The a Tau procedure was followed 
out to a wavelength of 20 urn. However, 
spectra of/? Peg are lacking longward 
of 20 fim. We, therefore, extra^lated the 
long wavelength spectrum beyond the LRS 
effective temperature (Blackwell, et al, 1991), 

V.4. The Atlas of Calibrated Spectra 

A T 5 f 1 - ^ estimated uncertainties is presented in the tables of 

form, such as, 3J” floppy d4"M“(MS nns “ ">“•«"= readable 

V.5. The Templating Procedure 

d.e re^m be e„co.mmred m 

pholL'SrS m™Ss7rabro ursc^e®'””' 


Figure 29. The Atlas of calibrated 
stellar spectra. 

range using an Engelke function for 3600 K 
The best fitting angular diameter is 16.5 mas. 
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Tl.e procc. of orcatiog aod applytog a special .ca.p.a« to ostin,a» U« special 
iiradiance of an uncalibrated star » from the Adas that is representative of 

o?te srt trish to estimate (subject star). 

Estimate the interstellar a general tateistellar 

3. Find the interstellar extmenon .^ h.^S TMmhis.l4o). 

extinction law (we recommend fte T? '‘^“’^jJ^atrum f^applying the extinction law to 

4. Correct (de-redden) the Ato s^ 

obtain fte m^ic speefrum 

„ ebt^ 

apec Jir:S"cei^:%^~ 

Section IV if satisfactory results are to b ^ passbands must be 

detectors used are the s^e as ^ numerically integrated over the Atlas spectra, 

measured (at their operating one or more of the Atlas stars, 

and the photometric measuremOTts entirelv shortward of 20 /im). 

Serably to Sirius or Vega (if template into agreentent 

8. W final step is to determme *e s^e ^ ^ devianons 

with the photometry. We terommend B ^ n^lenglh) and the spect^ 

between the photometncirradiance (at th P indicates that the shape of the 

itjsrrssr*. „ ««»a- .« *«« «> 

within that spectral class of stars). 


VI. ASTEROIDS FOR INFRARED CAUBRATION 

VII. 1. Background 

Asteroids have oftenbeen 

small solar system bodies have their infr^ the phffilt angle at wtoh they ate 

properties of their surface, their blackbody spectrum with only minor .^tures 

S^Hol^c^. ^taS^albel'^ations. mid 
spectral flux of asteroids to vary. 

from ai: "aHS^re^TS- m^S^^^on'so^^ 
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Table 10. Asteroid sightings with LRS spectra for F12 > 30 Jy. 
ASTEROID NUMBER OF SPECTRA COMMENTS 


1 Ceres 1 

2 Pallas 2 

3 Juno 3 

4 Vesta 1 

10 Hygiea 1 

29 Amphitrite 2 

31 Euphrosyne 1 

52 Europa 1 

54 Alexandra 4 

80 2 

247 Eukrate 1 

324 Bamberga 1 

344 Desiderata 3 

410 Oiloris 2 


Excellent quality 
Fair to good 
Good to excellent 
Poor quality 
Good quality 

Fair quality 
Poor quality 
Fair to good 
Fair to poor 
Veiy poor quality 

Fair 

Fair to poor 
Fair to good 
Good 



VI.2. IRAS LRS Spectra of Asteroids 

Hif.SSJSS' 

“ estimate of S 

Asteroid and &met Survey. The scale of “fte^Rs'^'Xten^'S ^^L^the^LM 
uradiances such that its mtegral over the IRAS 12 /im filter band was e^ual to dif 12^m 
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Figure 30. 


LRS spectrum of Ceres compared with the IRAS STM 



Figure 31. LRS spectrum of Pallas compared with the IRAS STM 
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nr'/*"* 

B1 = 1.09 
B2= .78 
B3=1.07 
B4=1.01 


Figure 32a. 


LRS spectrum of Juno compared with the IRAS STM. 



Ftsur-e 32b. LRS spectrum of Juno compered with the IRAS STM 
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Figure 33. 


LRS spectrum of HygeU compared with the IRAS STM 
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29 Anwhitritc 
08344p25.31 1 
p=2.4f d= 237. 


A=2.16 /?= .76 

p=24.4 c= .90 

Standard Thermal Model 

..... LRS 

STM Diam+o 

STM Diam-o 


I I I I I I I I 

15.00 19.00 


7.00 11.00 . . 

Wavelength (uM) 


23.00 


Figure 34. 


LRS spectrum 


of Amphi trite compared with the IRAS STM 
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nsure 35. LRS spectrum of Desiderata compared mith the IRAS STM 
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Figure 36. LRS spectrum of Alexandra compared with the IRAS STM 
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W flux fly for t 

HS^.rasrs;.“AS 

Examination of the data applying the 9 to 12 

ri-if ^ »9 

SH 5S“ "fg tsi fli“ »5“ i™ 

peters of asteroids from the IRAS data. 

VI 3 Asteroid Thermal Model Basics 

oflservatiohs coupled «th 

to deduce the diameters and albedos of ^eiSents a^ in instantaneous thermal 

L™. an idealized spherical as»™.dwl^^^ ^ larjg 

equaibrium with the solar T*'®**"^ ' o^I^Jk of the properties of the surface, te 
uncertainties in the observations and o” adopted a -Standard Thermal M^el 

S^ption is acceptable for typaid ^ ero^ The IRAS STM has been 

(STM) for reduchon and Matson (1986). and we will present only 

Por a spherical, asteroid the balance between the absorbed incident flux and the 
emitted thermal radiation is 


-n-n/2 


( 1 ) 


where R is the radius of the asteroid, and T(0,</>) is 

s!is the incident solar flux, 0 the^l^an constant^ is 

the surface temperature at ^ ^ deoartufe of the emission at zero phase from 

cdled the "beaming factor" Mdrepre STM only the sunlit hemisphere 

that of a T ^ 0 on 4 dark side, 

contributes to the radiation, that is l - u on u 
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In the case of a perfectly^mooth sphere the surface temperature distribution is given 

7’(^»^)=7;cos*tfcosV=r^cos'V (2) 

surface normaJ antHhe'to^denuoto^ and V- is the angle between the local 

from Eqn. 1 1»“« temperature can be derived 




(3) 


photovisual geometric alb^k Th^phaSSaeSS^iSi mtegrai and pv is the 

follows: for 0,0 s pv s 0 1 a = “ ““ S™ as 

q = 0J64. ^ 01 < pv s 038. q = 0.461; and for pv > 038, 

integraSg'thTmSe” tl,"^ S^^SSc^e S! 


r Jr/?V{a)fT 
^‘^--^U^(^)SAmx,r)sin2^ dX 


(4) 


the relative spwtrd^rS^nL^o?t1fe°S^ste^ is 

emmed at phase angle <r. In the the’ph^: U:tio^is'^^^d^be°%?l‘^^^^^^ 
VI.3.1. IRAS Asteroid Data Processing 

and albedos for tte 'SeroSde'tSli^oS^^'^^ “ 

“r;f^:;c^.^i7orth7;^^^ 

derived using each waveband and earh c kw ^^*'®**^ that is, a radius and albedo are 
averaged to obSn ^ 

absolute visual magnitude Hv was required to deri additional datum, the 

observation. The procedure w^s as follow^ ^ 

1. Guess a v^ue for pv and select the corresponding q. 

2. Estimate the radius R from Hv and the relation 


1 og ( 2/?} =3 . 1 236 -0 . 2 WV- 0 . 51 og (p V) 


(5) 
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3 Calculate F, ustag Equation 4 using JW from Equations 2 and 3. 

4 we F,' to the observed IRAS in-band flu. 

q.e ADAS process has the ^ 

required. However, it requires “ . Xch is constant for all asteroids, and 

Fi^ermore, one ">“*« ^‘JS’n'^'aTLytsume a value for the phase integral, 
and adopt the pv versus q relation, inai 

VI3.2. Flux Ratio Processing 

nf deriving asteroid radu from ikao 
We have pursued an altemaw tw ^ j can be written 
observations. In this technique we note that Equabon 


T.‘T„f 


rUZ 


, a. :a if It were 1 AU from the Sun. We 
where T < is the subsolar temperature (rf e dependent only on the optical 

^mnd fliat Ta is a fundament^ pro,^ all the IRAS sittings of 

multiple observanons of the asteroia, wim a 

procedure is as follows: j. rri v. /i 

1. Guess an initial value for T «nectral bands for the same sighting, say b^ 

2. Calculate the irradiance rahos of two pro £ro„j Equabon 6. If Ae 

1 and 2, using Equation 4 and in Ae infrared (as is done in Ae STM 

4"c^ be written for the ratio of in-band fluses F./F, 


1,11/Z 


I j Si{X)W(X,T)sin2ifr di> dX 

7 ” 


(7) 


\nlt 

y Sj(X)«(X)sin2i^ di> 


</X 


3. Perform step 2 for all Ae those observed by IRAS ^d 

4. Compare the °“Sn^ ^ tte ratios for all the sightings of that 

calculate the for the distn in the calculation. 

asteroid. Measurement errors are ^ from the width of the f 

5. Iterate T,. to minimize^. best valu2 of T„ for the asteroid that 

parabola. Note that at ^ g spectral bands used. 

L all of the IRAS ”,£?X^d calculate the radius for each 

6. Assume c=0.90. the canomcal STM value, ano ca. 
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sighting and each spectral band from Equation 4 
. Compute the mean radius and its variance using results of step 6. 

needed^' “"certainfe) 

available for the asteroM “ 

necesaaor to predict the ttermal spectra of ^Sttroa ® ^ 

assumpto'a^tTasL'XL?!^^^^ “ »' Wtial 

values for the "beaming factor" B or the nh* ^ p*ieral), that is, we do not assume specific 
and 2) we use all the^infr^ed^fl^«M fro^^^Sf^ directly observable, 

lihelihood value forlts^SL^rd “ 

AateroW*™d1Ll‘fLZylSef'^ir^^^ *° *®®J“*“* 

from the flux ratio (FR) method to thnc^He diameters derived 

distribution given by the STM The reorec • ^ AD>^ using the surface temperature 

km with a si^c^^t ^4r^f ^ of 0-993 

quite similar, the FR diameters being sll^dy^Sl^ 

smier than systematically about 4% 

regress.online TO^^eS,tt?;i^^^^ 1? “t'' f*"'' «•«»“ ** 

derived diameters for any given asteroid.*^ <“»««”«« m the 


errors ^iTSirt^i^ S™iS' T” ” “ ““P^” o' “-f 
done in Table 11 The m^ e™^^n “'«“■*)• ™s is 

smaller »ith the F^L*^ Td ^ "«tly a factor of 2 

smaller. ’ standard deviation of these means a factor of 4 


Figure 39 shows the variation of T ,=T. with albedn Th^ 
suMar point temperature for asteroids ^*^^01“^^ toge differences iii 


using th’l°Z!^;^em^t^^rf i^sSon d^ ^ 

for the lunar surface m place of thm in Eqrati^2,*1hST at 10 /ira 


f(l^)=7^[0.817+0.183cosjj], c=0.93 


( 8 ) 


Tins change reduced the mean T., by IIK, produced mean diameters 4% smaller than 
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Figure 37. 


con^)»r1 son of asterold^dl 




Figure 38. 
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Table 11 The mean fractional errors in the determination 
If asteroid diameters and albedos. TTie IRAS STM was used 
as the asteroid model in both cases, however, no values 
for porq were assumed for the flux ratio method. 


PROCEDURE 

ADAS 

FLUX RATIO 


DIAMETER ERRORS 
mean STD. DEV. 

.038 .047 

.020 .011 


albedo errors 
mean STD. DEV, 

.077 .094 

.039 .023 



ADAS, and albedos about 3% larger than AD^. 

Sb^:^;=^:^=w:^aSr3^rerSe 

with a factor of 4 smaller deviation from the mean values. 

VI 4 Conclusions and Recommendations 

additional groundbased observation of the asteroid s light curve spanmng me v 
of the space calibration. 

We recommend the flint ratio meth^ be ^ 

database to derive new asteroid be undertaken to investigate 
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appendix a, - CATALOG OF CALIBRATION STARS 


Al. 


Stars Recommended for Use as Radiometric Calibration Standards. 


A2. 


Table Al. Listed by IRAS name 

Table Al.l Listed by spectral type 

Table A1.2 Listed by star name 

Table A1.3 Listed by IRAS 12 fim flux density 


Stars Which Meet All Criteria for Use 
Lack a Luminosity aassification. 


as Radiometric Standards but 


Table A 2 . Listed by IRAS name 
Table A2.1 Listed by spectral type 
Table A2.2 Listed by star name 
Table A23 Listed by IRAS 12 fxm 


flux density 


69 



IRAS NAME 


00027-0559 

00090-2804 

00096-1812 

00114-8516 

00168-0906 

00180+0754 

00181+3238 

00205-1612 

00235-7731 

00238-4234 

00256+1610 

00274-0414 

00340+4412 

00358+2902 

00376+5615 

00410-1815 

00428-0454 

00446+2359 

00461+5732 

00468-7511 

00504-0124 

00520+5842 

00534-1132 

00540+2604 

01003+0737 

01015+8559 

01038-4659 

01060-1026 

01069+3521 

01075+2511 

01110+2419 

01125+7128 

01211-3112 

01215-0826 

01231-1451 

01233-6437 

01275+0553 

01291-4919 

01320-2829 


(1950) DEC (1950) 

NAME 

HR # 

HD # 

.6913 
2.2554 ■ 

2.4063 
2.8708 
4.2208 

-5.9875 

-28.0803 

-18.2164 

-85.2714 

-9.1014 

33 PSC 
KAP 2 SCL 
IRC-20005 
SAG 258217 
IGTA CET 

3 

34 

37 

47 

74 

28 

720 

787 

1032 

1522 

4.5038 

4.5346 

5.1442 

5.8863 

5.9571 

7.9114 

32.6339 

-16.2161 

-77.5319 

-42.5803 

41 PSC 

IRC+30008 

IRC-20008 

bet HYI 
ALF PHE 

80 

79 

98 

99 

1635 

1632 

1879 

2151 

2261 

6.4038 

6.8717 

8.5142 

8.9713 

9.4167 

16.1689 
-4.2336 
44.2142 
29 . 0364 
56.2636 

48 PSC 
12 CET 
IRC+40011 
EPS AND 
ALP CAS 

106 

117 

152 

163 

168 

2436 

2637 

3346 

3546 

3712 

10.2738 

10.7158 

11.1658 

11.5367 

11.7213 

-18.2600 

-4.9019 

23.9925 

57.5461 

-75.1953 

bet CET 
IRC 00012 
ZET AND 
eta CAS 
lam HYI 

188 

201 

215 

219 

236 

4128 

4301 

4502 

4614 

4815 

12.6150 

13.0054 

13.3713 

13.5108 

15.0879 

-1.4153 

58.7022 

-11.5403 

26.0683 

7.6225 

20 CET 
UPS 1 CAS 
PHI 3 CET 
IRC+30017 
EPS PSC 

248 

253 

267 

294 

5112 

5234 

5437 

5462 

6186 

15.3929 

15.9688 

16.5229 

16.7313 

16.8963 

85.9894 

-46.9836 

-10.4472 

35.3542 

25.1906 

SAD 181 
bet PHE 
eta CET 
bet AND 
IRC+30020 

285 

322 

334 

337 

341 

5848 

6595 

6805 

6860 

6953 


17.7579 

18.1421 

20.2992 

20.3771 

20.7904 

20.8400 

21.8925 

22.2958 

23.0175 


24.3192 

71.4792 

-31.2061 

-8.4442 

-14.8592 

-64.6297 

5.8856 

-49.3306 

-28.4925 


PHI PSC 

IRC+70021 

IRC-30014 

the CET 
46 CET 


360 

365 

400 

402 

412 


SAG 248381 420 
JUJU PSC 434 
del PHE 440 
IRC-30017 


7318 

7389 

8498 

8512 

8705 

8810 

9138 

9362 

9692 


type 


KlIII 
K2III 
K5III 
MO. 5III 
K1.5III 

K3III 

K5III 

MOIII 

GlIV 

KOIIIb 

K5III 

MOIII 

K5-M0III 

G8IIIP 

KOIIIa 

KOIII 

MOIII 

Kllle 

F9V 

K5III 

MOIII 

K2III 

K4III 

MOIII 

KOIII 

K2II-III 

G8III 

K1.5III 

MOIIIa 

K7III 

KOIII 

KIV 

MOIII 

KOIII 

K2.5IIIb 

K5III 

K4III 

KOIIIb 

MOIII 


70 


01349+4822 23.7292 
01370+5336 24.2521 
01388+0514 24.7050 
01401-0356 25.0475 
01427+0854 25.6871 
01434-0558 25.8704 

01489-1034 27.2483 
01596-4457 29.9242 
02043+2313 31.0946 
02100+4359 32.5175 
02103+1502 32.5808 

02150+2846 33.7633 
02182-5610 34.5713 
02210-3748 35.2596 
02222+5003 35.5692 
02290+3555 37.2608 

02335-0802 38.3833 
02386-4004 39.6742 
02449+2902 41.2321 
02470-3236 41.7521 
02484+3451 42.1038 

02506+5233 42.6721 
02507-7516 42.6904 
02559+3459 43.9892 
02596+0353 44.9158 
03011+5318 45.2904 

03055+1836 46.3771 
03061+4440 46.5300 
03080+3925 47.0142 
03155+3402 48.8988 
03173+2852 49.3254 

03198+2033 49.9683 
03221+0851 50.5279 
03270+4749 51.7592 
03352-4026 53.8242 
03408-0955 55.2108 

03409-3728 55.2458 
03423-0027 55.5954 
03435-6457 55.8979 
03475-3621 56.8954 
03557-1339 58.9254 


48.3736 

53.6131 

5.2350 

-3.9419 

8.9067 

-5.9819 

51 AND 
IRC+50042 
NUU PSC 
IRC 00024 
OMI PSC 
IRC-10024 

-10.5817 

-44.9547 

23.2275 

43.9975 

15.0453 

ZET CET 
CHI 1 PHE 
ALF ARI 
60 AND 
19 ARI 

28.7772 

-56.1745 

-37.8031 

50.0536 

35.9264 

IRC+30037 
SAO 232717 
SAG 193679 
65 AND 
14 TRI 

-8.0486 

-40.0683 

29.0394 

-32.6133 

34.8536 

80 CET 
IOTA ERI 
39 ARI 
BET FOR 
17 PER 

52.5586 

-75.2711 

34.9839 

3.8939 

53.3119 

TAU PER 
NU HYI 
24 PER 
ALF CET 
GAM PER 

18.6033 

44.6675 

39.4231 

34.0406 

28.8686 

54 ARI 
KAP PER 
OME PER 
IRC+30058 
IRC+30062 

20.5644 

8.8531 

47.8244 

-40.4381 

-9.9247 

TAU 2 ARI 
OMI TAU 
SIG PER 
SAO 216405 
DEL ERI 

-37.4706 

-.4533 

-64.9617 

-36.3514 

-13.6500 

SAO 194475 
25 ERI 
BET RET 
SAO 194559 
GAM ERI 


464 

9927 

K3III 

470 

10110 

K5III 

489 

10380 

K3IIIb 

500 

10550 

K3II-III 

510 

10761 

G8III 

513 

10824 

K4III 

539 

11353 

KOIII 

602 

12524 

K5III 

617 

12929 

K2III 

643 

13520 

K3.5III 

648 

13596 

MOIII 


14146 

MOIII 

688 

14641 

K5III 

700 

14890 

K2III 

699 

14872 

K4III 

736 

15656 

K5III 


759 

16212 

MOIII 

794 

16815 

KOIII 

824 

17361 

K1.5III 

841 

17652 

G8IIIb 

843 

17709 

K7III 

854 

17878 

G4III+A4V 

872 

18293 

K3III 

882 

18449 

K2III 

911 

18884 

M1.5III 

915 

18925 

G8III+A2V 

940 

19460 

MOIII 

941 

19476 

KOIII 

947 

19656 

KlIII 

991 

20468 

K2III 

999 

20644 

K2II-III 

1015 

20893 

K3III 

1030 

21120 

G6III 

1052 

21552 

K3III 

1106 

22663 

KlIII 

1136 

23249 

KOIV 

1143 

23319 

K2.5III 

1150 

23413 

K4III 

1175 

23817 

K2III 

1195 

24160 

G9II-III 

1231 

25025 

M0.5III 


71 


03571-1242 

04004-6113 

04009+6832 

04077+3327 

04123-4225 

04156-5925 

04181+2713 

04194+2042 

04200+1725 

04221-3407 

04243-6121 

04256+1904 

04293-0009 

04315-2952 

04317-0904 

04330+1624 

04332+4109 

04335-3039 

04358-1424 

04412-3051 

04429-2122 

04471+0652 

04509+8107 

04535+1326 

04537+3305 

04559+0138 

04559+7411 

04589+4100 

05026-3532 

05033-2226 

05088+1559 

05098-3727 

05107+0248 

05149+3319 

05212+3720 

05215-0751 

05226-1022 

05261-2047 

05271-0107 

05324+5423 

05341+0915 

05342+1100 

05398+0127 


59.2888 ■ 

60.1233 ■ 

60.2454 
61.9396 
63.0838 

-12.7153 

-61.2175 

68.5436 

33.4569 

-42.4186 

IRC-10056 
IOTA RET 
IRC+70049 
IRC+30073 
alf HOR 

1235 

1266 

1241 

1286 

1326 

25165 

25728 

25274 

26311 

26967 

K5III 

K4III 

K2III 

KlII-III 

K2III 

63.9042 

64.5417 

64.8575 

65.0129 

65.5404 

-59.4233 

27.2322 

20.7044 

17.4264 

-34.1317 

EPS RET 
IRC+30085 
IRC+20075 
DEL 1 TAU 
43 ERI 

1355 

1370 

1373 

1393 

27442 

27482 

27639 

27697 

28028 

K2IVa 

K5III 

MOIIlab 

KOIII 

K4III 

66.0971 

66.4233 

67.3288 

67.8863 

67.9492 

-61.3503 

19.0708 

-.1503 

-29.8689 

-9.0725 

SAO 249016 
EPS TAU 
45 ERI 
UPS 1 ERI 
IRC-10071 

1416 

1409 

1437 

1453 

1452 

28413 

28305 

28749 

29085 

29065 

K4.5III 

G9.5III 

K3II-III 

KOIII 

K4III 

68.2625 

68.3029 

68.3996 

68.9667 

70.3025 

16.4083 

41.1628 

-30.6642 

-14.4025 

-30.8581 

ALF TAU 
58 PER 
UPS 2 ERI 
53 ERI 
IRC-30040 

1457 

1454 

1464 

1481 

1509 

29139 

29094 

29291 

29503 

30083 

K5III 

K4III+A3V 

G8III 

K2IIIb 

K2III 

70.7283 

71.7838 

72.7363 

73.3888 

73.4325 

-21.3736 

6.8756 

81.1169 

13.4369 

33.0883 

IRC-20061 
PI 3 ORI 
SAO 783 
OMI 2 ORI 
IOTA AUR 

1521 

1543 

1523 

1580 

1577 

30238 

30652 

30338 

31421 

31398 

K4III 

F6V 

K3III 

K2III 

K3II 

73.9892 

73.9883 

74.7433 

75.6513 

75.8375 

1.6383 

74.1961 

41.0047 

-35.5500 

-22.4383 

PI 6 ORI 
IRC+70057 
ZET AUR 
GAM 1 CAE 
EPS LEP 

1601 

1572 

1612 

1652 

1654 

31767 

31312 

32068 

32820 

32887 

K2II 

K5III 

K4II+B8V 

K3III 

K5IIIV 

77.2033 

77.4625 

77.6796 

78.7254 

80.3125 

15.9853 

-37.4539 

2.8039 

33.3197 

37.3411 

IRC+20102 
SAO 195639 
RHO ORI 
16 AUR 
SIG AUR 

1684 

1699 

1698 

1726 

1773 

33554 

33872 

33856 

34334 

35186 

K5III 

K5III 

K3III 

K2.5IIIb 

K4III 

80.3842 

80.6658 

81.5250 

81.7950 

83.1167 

-7.8519 

-10.3722 

-20.7986 

-1.1300 

54.3975 

29 ORI 
IRC-10092 
BET LEP 
31 ORI 
IRC+50148 

1784 

1799 

1829 

1834 

1866 

35369 

35536 

36079 

36167 

36678 

G8III 

K5III 

G5II 

K5III 

MOIII 

83.5408 

83.5733 

84.9713 

9.2628 

11.0061 

1.4517 

PHI 2 ORI 
IRC+10093 
51 ORI 

1907 

1908 
1963 

37160 

37171 

37984 

KOIIIb 

K4III 

KlIII 


72 



05476+3717 

05480+3908 

05489-5610 

05491-2053 

05491-3546 

05498+0150 

05523-1146 

05532-3957 

05554+5416 

05558+4456 

05576-4249 

05594-3354 

06012-2616 

06065-6208 

06111+6000 

06147-3507 

06202-3324 

06218-1130 

06218-2532 

06228-5240 

06231-6957 

06280-1910 

06290-1221 

06320-3611 

06327+7802 

06344-1316 

06345-1912 

06348+1626 

06357+4232 

06359-3217 

06369-1405 

06394+4434 

06395-0907 

06411+1316 

06415+2901 

06429-1639 

06447-5221 


86.9042 

87.0033 

87.2317 

87.2925 

87.2988 

87.4588 

88.0967 

88.3129 

88.8529 

88.9596 

89.4038 

89.8650 

90.3121 

91.6492 

92.7942 

93.6942 

95.0713 

95.4583 

95.4746 

95.7100 

95.7817 

97.0033 

97.2646 

98.0163 

98.1904 

98.6183 

98.6271 

98 . 7100 
98.9358 
98.9796 
99.2500 
99.8608 

99.8875 
100.2913 
100.3983 
100.7296 
101.1888 


37.2928 
39.1358 

-56.1792 
-20.8878 
-35.7822 
1.8447 
-11.7817 

-39.9647 
54.2822 
44.9447 
-42.8169 
-33.9111 

-26.2822 

-62.1450 

60.0150 

-35.1217 

-33.4097 

-11.5014 

-25.5489 

-52.6672 

-69.9570 

-19.1792 

-12.3544 

-36.1919 

78.0400 

-13.2775 

-19.2125 

16.4433 

42.5347 

-32.2953 

-14.0994 

44.5742 

-9.1181 

13.2800 

29.0233 

-16.6581 

-52.3550 


UPS AUR 
NOU AUR 

GAM PIC 
DEL LEP 
BET COL 
56 ORI 
IRC-10101 

SAO 196309 
DEL AUR 
BET AUR 
ETA COL 
AFGL 4463S 

IRC-30053 
SAO 249451 
40 CAM 
KAP COL 
DEL COL 

IRC-10121 
IRC-30061 
ALP CAR 
PI 1 DOR 
IRC-20095 

IRC-10127 
AFGL 4509S 
IRC+80014 
IRC-10132 
NUU 2 CMA 

GAM GEM 
PSI 2 AUR 
IRC-30068 
IRC-10135 
PSI 4 AUR 

IRC-10137 
30 GEM 
28 GEM 
ALF CMA 
SAO 234699 


2011 

38944 

2012 

39003 

2042 

39523 

2035 

39364 

2040 

39425 

2037 

39400 

2065 

39853 

2082 

40091 

2077 

40035 

2088 

40183 

2120 

40808 

2131 

41047 

2140 

41312 

2196 

42540 

2201 

42633 

2256 

43785 

2296 

44762 

2305 

44951 

2311 

45018 

2326 

45348 

2352 

45669 

46037 

2379 

46184 

2411 

46815 

2363 

45866 


2428 47182 

2429 47205 

2421 47105 

2427 47174 

2447 47536 

2450 47667 

2459 47914 

2469 48217 

2478 48433 

2480 48450 

2491 48915 

2515 49517 


06452+0228 

06463-5528 

06472+4150 

06486-5033 

06487-5333 


101.3125 2.4686 
101.5842 -55.4833 
101.8071 41.8411 
102.1742 -50.5547 
102.1913 -53.5625 


18 MON 2506 49293 
SAO 234710 2526 49877 
PSI 7 AUR 2516 49520 
TAU PUP 2553 50310 
SAO 234737 2554 50337 


MOIII-IIIb 

KOIII 

KlIII 

G8III-IV 

K1.5III 

K1.5IIb 

K5III 

K6III 

KOIII 

A2IV 

KOIII 

K5III 

K3III 

K2.5III 

K3III 

KOIII 

G7II 

K3III 

K5III 

Foil 

K5III 

MO-lIII 

K3III 

K3III 

K5III 

K4-5III 

KlIII 

AO IV 

K3III 

K2III 

K2II 

K5III 

MOIII 

KOIII 

K4III 

AIV 

K3III 

KOIII 

K5III 

K3III 

KlIII 

G6II 


73 


06489+2339 

06490-3418 

06518-1158 

06528+7702 

06529+5829 

06538-1358 

06599-6750 

07008+1101 

07029+0915 

07082+3924 

07091-7025 

07094-4850 

07116-0348 

07168-6751 

07189+2032 

07210+5159 

07226+2753 

07267-0148 

07269-1013 

07270+1206 

07276-4311 

07314+3159 

07328+2700 

07344-5225 

07366+0520 

07366+1747 

07368+3827 

07381-7731 

07388-0926 

07401+2900 

07410+2554 

07414+2431 

07422+2808 

07424-7229 

07432+1837 

07435-0638 

07468-4656 

07473-1357 

07474-1706 

07510+4741 

07542+7403 

07554-6023 

07572-0332 


102 . 2400 
102.2637 
102.9621 
103.2125 
103.2387 

103.4587 
104.9825 
105.2167 
105.7271 
107.0550 

107.2942 
107.3608 
107.9212 
109.2167 
109.7492 

110.2654 
110 . 6533 
111.6971 
111.7496 
111.7579 

111.9121 
112.8525 
113.2079 
113 . 6067 
114.1621 

114 . 1513 
114.2196 
114.5287 
114.7133 
115.0454 

115.2637 
115.3587 
115.5633 
115.6146 
115.8067 

115.8988 
116.7054 
116.8388 
116.8575 
117.7675 

118.5638 
118.8679 
119.3121 


23.6631 
-34.3072 
-11.9739 
77.0453 
58.4894 

-13.9778 
-67.8453 
11.0267 
9.2631 
39.4042 

-70.4183 
-48.8486 
-3.8142 
-67.8656 
20.5394 

51.9861 
27.8989 
-1.8008 
-10.2217 
12.1111 

-43.1978 
31.9992 
27.0078 
-52.4214 
5 . 3456 

17.7894 
38.4608 
-77.5203 
-9.4336 
29.0053 

25.9053 
24.5189 
28.1478 
-72.4867 
18.6333 

-6.6494 
-46.9494 
-13.9586 
-17.1008 
47.6967 

74.0536 
-60.3917 
-3.5425 


IRC+20161 
SAO 197277 
THE CMA 
IRC+80016 
15 LYN 

HOU CMA 
SAO 249704 

IRC+10148 

IRC+10151 
63 AUR 

GAM 2 VOL 
SAO 218514 
IRC 00150 
del VOL 
56 GEM 

IRC+50179 
IOTA GEM 
IRC 00155 
IRC-10166 
6 CMI 

SIG POP 

alf gem 

UPS GEM 
SAO 235336 
alf CMI 

74 GEM 
01 361 
SAO 256431 
alp MON 
SIG GEM 

76 GEM 

kap gem 
bet gem 

ZET VOL 
81 GEM 

IRC-10176 
SAO 219018 
IRC-10178 
6 PUP 

26 LYN 

IRC+70080 
SAO 250019 

27 MON 


2533 49968 

2549 50235 

2574 50778 

2527 49878 

2560 50522 

2593 51250 

2662 53501 

2649 52960 

2663 53510 

2696 54716 

2736 55865 

2719 55526 

2731 55775 

2803 57623 

2795 57423 

2804 57646 

2821 58207 

2865 59311 

2867 59381 

2864 59294 

2878 59717 

2891 60179 

2905 60522 

2934 61248 

2943 61421 

2938 61338 

2935 61294 

3000 62689 

2970 61935 

2973 62044 

2983 62285 

2985 62345 

2990 62509 

3024 63295 

3003 62721 

3014 62902 

3046 63744 

63696 
3044 63697 

3066 64144 

3075 64307 

3120 65662 

3122 65695 


K5III 

K5III 

K4III 

K4III 

G5III-IV 

G5III+A2 

K3III 

K3III 

MOIII 

K4iii-m^ 

KOIII 

K2III 

K5III 

F6II 

MOIIlab 

K5III 
G9IIIb 
K5III 
K5III 
KlIII 

K5III 
AIV 

MOIII-IIIb 
K3III 
F5IV 

K5III 
MOIII 
MOIII 
KOIII 
KlIII 

K4-5III 
G8IIIa 
KOIIIb 
KOIII 
K5III 

K5III 
KOIII 
K5III 
K3III 
K4III 

K3III 
K3III 
K2III 



07586-0115 

07596+0228 

08050-4507 

08054-2409 

08138+0920 

08194+4320 

08194-3253 

08221-7719 

08229+0215 

08234+2803 

08252-6558 

08261+6053 

08287+1815 

08358+6430 

08361+0331 

08364-1933 

08376-1217 

08418+1820 

08436+2856 

08437-1049 

08440-1321 

08441+0636 

08484-2731 

08508-3832 

08527+0608 

08531+1149 

09033+0517 

09040+6704 

09058-2539 

09121+5657 

09124+1509 

09180+3436 

09217+2623 

09228-0454 

09250-2207 

09251-0826 

09288+2311 

09292+0956 

09297-5648 

09301+8132 

09305-1317 

09358+0452 


119.6704 

119.9146 

121.2663 

121.3533 

123.4504 

124.8533 

124.8521 

125.5404 

125.7475 

125.8550 

126.3008 

126.5308 

127.1862 

128.9650 

129.0358 

129.1046 

129.4138 

130.4596 

130.9196 

130.9300 

131.0042 

131.0275 

132.1008 

132.7229 

133.1867 

133.2967 

135.8362 

136.0071 

136.4654 

138.0342 

138.1163 

139.5029 

140.4375 
140.7250 
141.2558 
141.2821 
142.2175 

142.3212 
142.4267 
142.5404 
142.6329 
143.9633 


-1.2528 

2.4750 

-45.1206 

-24.1581 

9.3408 

43.3495 

-32.8939 

-77.3236 

2.2661 

28.0592 

-65.9717 

60.8858 

18.2642 

64.5047 

3.5183 

-19.5603 

-12.2981 

18.3378 

28.9439 

-10.8239 

-13.3647 

6.6036 

-27.5222 

-38.5350 

6.1369 

11.8189 

5.2925 

67.0753 

-25.6567 

56.9500 

15.1503 

34.6047 

26.3978 

-4.9006 

-22.1253 

-8.4403 

23.1892 

9.9367 

-56.8131 

81.5483 

-13.2950 

4.8744 


28 MON 
IRC 00167 

SAO 219422 
RHO PUP 
BET CNC 
31 LYN 
IRC-30123 

THE CHA 
IRC 00174 
PHI 1 CNC 
BET VOL 
OMI UMA 

THE CNC 
PI 2 UMA 
SIG HYA 
IRC-20172 
6 HYA 

DEL CNC 
IOTA CNC 
IRC-10205 
12 HYA 
EPS HYA 

GAM PYX 
SAO 199737 
ZET HYA 
60 CNC 
OME HYA 

SIG 1 UMA 
KAP PYX 
17 UMA 
PI 2 CNC 
ALP LYN 

KAP LEO 
28 HYA 
IRC-20190 
ALP HYA 
LAM LEO 

6 LEO 

SAO 237067 
SAO 1551 
IRC-10220 
IRC 00189 


3141 

65953 

3145 

66141 

3187 

67582 

3185 

67523 

3249 

69267 

3275 

70272 

3282 

70555 

3340 

71701 

3305 

71095 

3304 

71093 

3347 

71878 

3323 

71369 

3357 

72094 

3403 

73108 

3418 

73471 

3425 

73603 

3431 

73840 

3461 

74442 

3475 

74739 

3480 

74860 


3484 74918 

3482 74874 

3518 75691 

3535 76110 

3547 76294 

3550 76351 

3613 77996 

3609 77800 

3628 78541 

3660 79354 

3669 79554 

3705 80493 

3731 81146 

3738 81420 

3749 81799 

3748 81797 

3773 82308 

3779 82381 

3803 82668 

3751 81817 

3802 82660 

3834 83425 


K4III 

K2III 

K3III 
F6IIp Del 
K4III 

K4.5III-II 

K3II 

KlIII 

K5III 

K5III 

KlIII 

G5III 

K5III 

Kllllb 

K2III 

K5III 

K4III 

KOIII 

G7.5IIIa 

K5III 

G8IIIb 

G5III 

K3III 

MOIII 

G9II-III 

K5III 

K2II-III 

K5III 

K4III 

K5III 

KlIII 

K7IIIab 

K2III 

K5III 

K3III 

K3II-III 

K5III 

K3III 

K5III 

K3III 

K5III 

K3III 
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09372-0054 

09386+3130 

09430+2400 

09436+1202 

09490-1436 


09499+2614 

09564+5703 

10052+1014 

10134-4251 

10154-6104 


10177-5446 

10193+4145 

10201-4123 

10236-1634 

10248-3048 


10249+3657 

10271-2924 

10272-6354 

10308-4644 

10316-2329 


10348-7820 

10380-7413 

10395+6920 

10446-4909 

10471-1555 


144.3246 

144.6537 

145.7525 

145.9212 

147.2679 


-.9144 
31.5075 
24.0058 
12 . 0425 
-14.6117 


IOTA HYA 
IRC+30214 
EPS LEO 
18 LEO 
UPS 1 HYA 


10505+3428 

10505+5451 

10508+2628 

10573+4547 

10573-1801 


147.4779 

149.1125 

151.3129 

153.3575 

153.8529 


10577-1348 

10592-0212 

11068+4446 

11109-4405 

11147+0217 


26.2436 

57.0506 

10.2422 

-42.8628 

-61.0817 


154.4337 

154.8313 

155.0429 

155.9158 

156.2088 


11154+3148 

11157+3322 

11168-1430 

11207-3553 

11220-1035 


-54.7789 

41.7539 

-41.3961 

-16.5811 

-30.8103 


156.2492 

156.7921 

156.8017 

157.7092 

157.9079 


36.9631 

-29.4075 

-63.9153 

-46.7461 

-23.4861 


158.7238 

159.5229 

159.8796 

161.1550 

161.7904 


-78.3470 

-74.2322 

69.3381 

-49.1567 

-15.9297 


162.6308 
162.6375 
162.7121 
164 . 3454 


3845 

3850 

3873 

3877 

3903 


83618 

83787 

84441 

84561 

85444 


K2 . 5III-II 
K6III 
GUI 
K4III 

G7III-IIIb 


MUU LEO 
IRC+60199 
31 LEO 
SAO 221910 
SAO 250905 


SAO 237916 
HOU UMA 
SAO 221998 
HOU HYA 

alf ant 


bet IKI 

IRC-30166 
SAO 250979 
SAO 222136 
44 HYA 


GAM OIA 
SAO 256742 
IRC+70098 
HOU VEL 
NUU HYA 


34.4822 

54.8517 

26.4747 

45.7945 

-18.0308 


46 ua 
44 UMA 
IRC+30227 
IRC+50206 
alf CRT 


3905 

85503 

3939 

86378 

3980 

87837 

4036 

89062 

4050 

89388 

4063 

89682 

4069 

89758 

4080 

89998 

90432 

4104 

90610 

4100 

90537 

4117 

90957 

4120 

91056 

4143 

91504 

4145 

91550 

4174 

92305 

4186 

92682 

4181 

92523 

4216 

93497 

4232 

93813 

4247 

94264 

4246 

94247 


K2IIIb 

K5III 

K3.5IIIb 

K4III 

K3II 


K3II 

MOIII 

KlIII 

K4III 

K4III 


G9IIIab 

K3III 

MOIII 

K4III 

K4III 


K5III 

K3II 

K3III-IIIb 

G5IIIa 

KO-lIII 


4280 

4287 


95212 

95272 


KOIII 

K3III 

MOIII 

K5III 

KlIII 


11277-0243 

11284+6936 

11305-3134 


164.4254 

164.8200 

166.7154 

167.7267 

168.6779 

-13.8136 

-2.2156 

44.7694 

-44.0995 

2.2853 

IRC-10247 
61 LEO 
PSI UMA 
SAO 222647 
75 LEO 

4289 

4299 

4335 

4354 

4371 

95314 

95578 

96833 

97576 

98118 

168.8742 

16^.9446 

169.2083 

170.1892 

170.5196 

31.8056 

33.3683 

-14.5053 

-35.8867 

-10.5839 

XI UMA 
MU UMA 
del CRT 
SAO 202391 
EPS CRT 

4375 

4377 

4382 

4396 

4402 

98231 

98262 

98430 

98993 

99167 

171.9413 

172.1158 

172.6304 

-2.7278 

69.6058 

-31.5803 

87 LEO 

lam dra 

XI HYA 

4432 

4434 

4450 

99998 

100029 

100407 


K5III 

MOIII 

KlIII 

K7III 

MOIII-IIIb 


GOV 

K3III 

G8III-IV 

K4III 

K5III 


K3.5III-I: 

MOIII 

G8III 
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11343-0032 

11392-3213 


UPS LEO 4471 100920 G8.5III 

IRC-30181 4503 101666 K5III 


173.5996 -.5478 

174.8062 -32.2214 


11434+4803 

11448-5724 

11486-4453 

11531-2812 

12021-7614 

175.8533 

176.2125 

177.1571 

178.2850 

180.5392 

48.0558 

-57.4167 

-44.8950 

-28.2003 

-76.2411 

CHI UMA 
SAO 239373 
B CEN 
IRC-30185 
KAP CHA 

4518 

4526 

4546 

4565 

4605 

102224 

102461 

102964 

103596 

104902 

K2III 

K5III 

K3III 

K4III 

K4III 

12026+0900 

12051-7505 

12087+8159 

12093+2608 

12114-4526 

180.6662 

181.2896 

182.1946 

182.3288 

182.8554 

9.0100 

-75.0886 

81.9864 

26.1492 

-45.4464 

OMI VIR 
SAO 256905 
SAO 1991 
4 COM 
SAO 223297 

4608 

4617 

4639 

4640 
4652 

104979 

105340 

105943 

105981 

106321 

G8IIIa 

K2II-III 

K5III 

K4III 

K3III 

12173+4915 

12177+0335 

12244+2832 

12310+2443 

12317-2307 

184.3354 

184.4487 

186.1117 

187.7608 

187.9304 

49.2628 

3.5906 

28.5456 

24.7253 

-23.1181 

3 CVN 
16 VIR 
GAM COM 
IRC+20243 
BET CRV 

4690 

4695 

4737 

4786 

107274 

107328 

108381 

109282 

109379 

MOIII 

KOIIIb 

K2III 

KOV 

G5II 

12326+1839 

12326+7017 

12366-0743 

12387-4841 

12390-0110 

188.1546 

188.1537 

189.1658 

189.6837 

189.7746 

18.6536 

70.2978 

-7.7208 

-48.6844 

-1.1747 

24 COM 
6 DRA 
CHI VIR 
GAM CEN 
GAM VIR 

4792 

4795 

4813 

4819 

4825 

109511 

109551 

110014 

110304 

110379 

K2III 

K2III 

K2III-IIIb 

AlIV 

FOV 

12397-4832 

12441+1650 

12455+6703 

12497+1720 

12502-4840 

189.9487 

191.0433 

191.3829 

192.4275 

192.5679 

-48.5372 

16.8486 

67.0625 

17.3467 

-48.6722 

SAO 223614 
27 COM 
7 DRA 
32 COM 
SAO 223731 

4831 

4851 

4863 

4884 

4888 

110458 

111067 

111335 

111862 

111915 

KOIII 

K3III 

K5III 

MOIII 

K3.5III 

12518+5613 

12525-4238 

12578+3103 

12580+6652 

12596+1113 

192.9592 

193.1313 

194.4692 

194.5033 

194.9225 

56.2317 

-42.6456 

31.0547 

66.8669 

11.2264 

EPS UMA 
SAO 223760 
37 COM 
9 DRA 
EPS VIR 

4905 

4906 
4924 
4928 
4932 

112185 

112213 

112989 

113092 

113226 

AOpV 

MOIII 

G9III 

K2III 

G8IIIab 

13047+2753 

13073+1706 

13100+1149 

13120+1135 

13147+1356 

196.1942 

196.8325 

197.5137 

198.0071 

198.6975 

27.8922 

17.1161 

11.8219 

11.5964 

13.9389 

41 COM 

IRC+20256 

IRC+10266 

IRC+10267 

IRC+10269 

4954 

4962 

4986 

4998 

5013 

113996 

114326 

114780 

115046 

115478 

K5III 

K5III 

MOIII 

MOIII 

K3III 

13161-2254 

13240-1226 

13247-1542 

13397-5032 

13470+1602 

199.0483 
201.0175 
201.1962 
204.9421 ■ 

206.7650 

-22.9081 

-12.4478 

-15.7158 

-50.5383 

16.0461 

GAM HYA 

68 VIR 

69 VIR 
SAO 241098 
UPS BOO 

5020 

5064 

5068 

5152 

5200 

115659 

116870 

116976 

119193 

120477 

G8IIIa 

MOIIIv 

KlIIIv 

MOIII 

K5III 
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13473+2130 

13495+3441 

13522+1838 

13542+2744 

14035-2626 

14037-3607 

14089+7746 

14102-1002 

14133+1925 

14173+1632 

14186-8326 

14201-2731 

14217+2738 

14260-0640 

14265+2604 

14275+7555 

14296+3035 

14309+5537 

14330-4601 

14363+4351 

14415-7850 

14443-2106 

14473-2745 

14501+5929 

14520-7627 

14587-0233 

14599+2512 

15000+4035 

15003+0217 

15030-3604 

15038-1603 

15134+3329 

15147-2957 

15158-0016 

15171+7200 

15186-3604 

15207+3945 

15238+5908 

15243+3430 

15254-1632 

15268+6050 

15291+4100 

15321-6609 


206.8371 
207 . 3950 
208 . 0746 
208.5721 
210.8792 

210.9312 
212.2483 
212 . 5546 
213.3317 
214.3429 

214.6604 

215.0500 

215.4475 

216.5121 

216.6321 

216.8979 

217.4162 

217.7363 

218.2571 

219.0808 

220.3858 

221.0925 

221.8300 

222.5396 

223.0233 

224.6812 

224.9787 

225.0146 

225.0929 

225.7737 

225.9563 

228.3721 

228.6950 

228.9704 

229.2767 

229 . 6546 
230.1896 
230.9508 
231.0796 
231.3592 

231.7117 

232.2779 

233.0292 


21.5122 

34.6917 

18.6450 

27.7361 

-26.4439 

-36.1303 

77.7825 

-10.0400 

19.4242 

16.5370 

-83.4417 

-27.5264 

27.6414 

-6.6772 

26.0769 

75.9206 

30.5917 

55.6183 

-46.0278 

43.8575 

-78.8347 

-21.1156 

-27.7531 

59.4975 

-76.4611 

-2.5578 

25.2039 

40.5869 

2.2872 

-36.0725 

-16.0639 
33.4992 
-29.9661 
-.2803 
72.0045 

-36.0822 
39.7600 
59.1414 
34.5103 
-16.5436 

60.8433 
41.0028 
-66.1514 


6 BOO 
AW CVN 
ETA BOO 
9 BOO 
PI HYA 

the CEN 
4 UMI 
KAP VIR 

alf boo 

20 BOO 

del OCT 
51 HYA 
IRC+30256 
106 VIR 
IRC+30258 

5 UMI 
RHO BOO 
IRC+60228 
SAO 225054 
IRC+40260 

ALP APS 
IRC-20268 
58 HYA 
IRC+60231 
SAO 257212 

SAO 140276 
OME BOO 

bet boo 

110 VIR 
SAO 206292 

NU LIB 

del boo 

2 LUP 
IRC 00263 
11 UMI 

PHI 1 UJP 

IRC+40266 
IOTA DRA 
IRC+30273 
ZET 1 LIB 

IRC+60234 
NU 1 BOO 
EPS TRA 


5201 

120539 

K4III 

5219 

120933 

K5III 

5235 

121370 

GOIV 

5247 

121710 

K3IIIV 

5287 

123123 

K2III 

5288 

123139 

KOIIIb 

5321 

124547 

K3III 

5315 

124294 

K3III 

5340 

124897 

KlIII 

5370 

125560 

K3III 

5339 

124882 

K2III 

5381 

125932 

K3III 


126307 

K4III 

5410 

126927 

K5III 


127093 

MOIII 


5430 

127700 

K4III 

5429 

127665 

K3III 

5442 

128000 

K5III 

5444 

128068 

K3III 

5464 

128902 

K2III 

5470 

129078 

K3III 

5513 

130157 

K5III 

5526 

130694 

K3III 

5552 

131507 

K4III 

5540 

131109 

K4III 

5590 

132833 

MOIII 

5600 

133124 

K4III 

5602 

133208 

G8IIIa 

5601 

133165 

K0.5IIIb 

5615 

133550 

K5III 


5622 133774 K5III 

5681 101491 G8III 

5686 135758 G9IIIa 

5690 136028 K5III 

5714 136726 K4III 

5705 136422 K5III 

5726 137071 K4III 

5744 137759 K2III 

5741 137704 K4III 

5743 137744 K5III 

5755 138265 K5III 

5763 138481 K5III 

5771 138538 K1.5III 
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15328+7731 

15339-2758 

233.2108 

233.4954 

15346-4224 

15373-2339 

15418+0634 

15464+1817 

15490+2107 

233.6679 

234.3267 

235.4550 

236.6217 

237.2658 

15509-1634 

15523+2027 

15552-6442 

15555+2701 

15571+3647 

237.7446 

238.0912 

238.8067 

238.8783 

239.2787 

16008+5303 

16107+0508 

16110-1142 

16117-0334 

16156-0434 

240.2025 

242.6954 

242.7688 

242.9296 

243.9179 

16232+6137 

16256-7847 

16259+0046 

16280+2135 

16290+2218 

245.8246 

246.4238 

246.5000 

247.0158 

247.2696 

16330-3509 

16393+3141 

16411+3900 

16433-6856 

16434+0840 

248.2704 

249.8429 

250.2937 

250.8367 

250.8562 

16454-5857 

16469-3412 

16496+2444 

16510+8207 

16531+1830 

251.3658 

251.7250 

252.4200 

252.7538 

253.2921 

16538-1551 

16552+0927 

17079+4050 

17133+3651 

17156+2857 

253.4521 

253.8221 

256.9833 

258.3250 

258.9037 

17162+1054 

17167-6743 

17189+4617 

17206+5328 

17233+8010 

259.0638 

259.1921 

259.7346 

260.1679 

260.8421 


77.5181 

-27.9700 

THE UMI 
UPS LIB 

-42.4045 

-23.6561 

6.5814 

18.2936 

21.1272 

OME LUP 
42 LIB 
ALF SER 
KAP SER 
RHO SER 

-16.5831 

20.4567 

-64.7122 

27.0214 

36.7850 

THE LIB 
IRC+20288 
SAO 253368 
EPS CRB 
IRC+40277 

53.0539 

5.1472 

-11.7117 

-3.5683 

-4.5719 

IRC+50247 
9 HER 
CHI SCO 
DEL OPH 
EPS OPH 

61.6272 

-78.7897 

.7756 

21.5972 

22.3017 

NUU DRA 
GAM APS 
IRC 00286 
BET HER 
IRC+20302 

-35.1542 

31.6956 

39.0150 

-68.9389 

8.6725 

AFGL 4228 
ZET HER 
MUU HER 
ALP TRA 
43 HER 

-58.9547 

-34.2072 

24.7392 

82.1225 

18.5114 

SAO 102365 
EPS SCO 
51 HER 
EPS UMI 
54 HER 

-15.8664 

9.4508 

40.8386 

36.8642 

28.9653 

IRC-20338 
KAP OPH 
IRC+40291 
PI HER 
IRC+30303 

10.9158 

-67.7220 

46.2889 

53.4672 

80.1831 

IRC+10325 
ZET APS 
74 HER 
IRC+50265 
IRC+80032 


5826 

139669 

K5III 

5794 

139063 

K3III 

5797 

139127 

K4.5III 

5824 

139663 

K3III 

5854 

140573 

K2IIIb 

5879 

141477 

M0.5IIIab 

5899 

141992 

K4-5III 

5908 

142198 

G8.5IIIb 

5924 

142574 

MOIII 


142676 

MO-MIII 

5947 

143107 

K2IIIab 

5957 

143435 

K5III 

5981 

144204 

K5III 

6047 

145892 

K5III 

6048 

145897 

K3III 

6056 

146051 

M0.5III 

6075 

146791 

G9.5IIIb 

6132 

148387 

G8IIIab 

6102 

147675 

G9III 

6136 

148513 

K4IIIp 

6148 

148856 

G7IIIa 

6154 

149009 

K5III 

6166 

149447 

K6III 

6212 

150680 

GOIV 

6220 

150997 

G8IIIb 

6217 

150798 

K2II 

6228 

151217 

K5III 

6227 

151203 

K5III 

6241 

151680 

K2.5III 

6270 

152326 

KO. 5111a 

6322 

153751 

G5III 

6293 

152879 

K4III 


152880 

MO-lIII 

6299 

153210 

K2III 

6388 

155410 

K3III 

6418 

156283 

K3IIab 


156652 

M0III+ 

6433 

156681 

K4II-III 

6417 

156277 

KlIII 

6464 

157325 

MOIII 

6479 

157681 

K4III 

6529 

158996 

K5III 
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17240+0410 261.0075- 
17287+2608 262.1783 
17326+1235 263.1550 
17337-4258 263.4329 
17404+2435 265.1042 

17409+0435 265.2496 
17444+2744 266.1217 
17526+5652 268.1683 
17542-4142 268.5587 
17545+3715 268.6346 

17554+5129 268.8604 
17558+2915 268.9558 
17585+4530 269.6254 
18181+3602 274.5258 
18186-0255 274.6746 

18186-6131 274.6550 
18188-3840 274.7133 
18215+2144 275.3925 
18220+7242 275.5042 
18248-2527 276.2204 

18249-4906 276.2454 
18258+6531 276.4642 
18291+2507 277.2787 
18532+3844 278.8129 
18372-7128 279.3033 
18440+2636 281.0171 

18466-2022 281.6733 
18487—4639 282.1833 
18504+5919 282.6183 
18547-2110 283.6879 
18550+7113 283.7608 

18581+3204 284.5350 
19030+3140 285.7638 
19038-2744 285.9554 
19065-3925 286.6458 
19067-2106 286.6992 

19125+6734 288.1408 
19127-4533 288.1837 
19134+3026 288.3683 
19159+5316 288.9892 
19172-3154 289.3054 

290.6162 
291.4954 


4.1819 SIG OPH 
26.1467 LAM HER 
12.5922 ALF OPH - 
-42.9686 THE SCO 
24.5864 83 HER 

4.5878 BET OPH 
27.7408 MUU HER 
56.8797 XI DRA 
-41.7111 SAO 228578 
37.2556 THE HER 

51.4931 GAM DRA 
29.2517 XI HER 
45.5014 IRC+50276 

36.0406 KAP LYR 
-2.9206 ETA SER 

-61.5192 XI PAV 
-38.6820 SAO 210048 
21.7431 109 HER 

72.7089 CHI DRA 
-25.4533 LAM SGR 

-49.1022 ZET TEL 
65.5322 42 DRA 

25.1261 IRC+30336 

38.7378 ALF LYR 
-71.4756 ZET PAV 
26.6078 IRC+30342 

-20.3828 29 SGR 

-46.6567 SAO 229336 
59.3270 OMI DRA 
-21.1744 XI 2 SGR 
71.2308 UPS DRA 

32.0744 LAM LYR 
31.6669 IRC+30353 

-27.7481 TAD SGR 
-39.4228 BET CRA 
-21.1056 PI SGR 

67.5742 DEL DRA 
-45.5556 SAO 229584 
30.4372 IRC+30364 

53 . 2767 KAP CYG 
-31.9117 IRC-30409 

-24.0625 CHI 3 SGR 
-68.5397 SAO 254590 


6498 

157999 

K2II 

6526 

158899 

K3.5III- 

6556 

159561 

A5III 

6553 

159532 

Fill 

6602 

161074 

K4III 

6603 

161096 

K2III 

6623 

161797 

G5IV 

6688 

163588 

K2III 

6682 

163376 

MOIII 

6695 

163770 

Kllla 

6705 

164058 

K5III 

6703 

163993 

G8III 

6728 

164646 

MOIIIab 

6872 

168775 

K2IIIab 

6869 

168723 

KOIII-IV 

6855 

168339 

K4III 

6862 

168592 

K4-5III 

6895 

169414 

K2III 

6927 

170153 

F7V 

6913 

169916 

Kllllb 

6905 

169767 

G9III 

6945 

170693 

K2III 


170951 

MOIII 

7001 

172167 

AO V 

6982 

171759 

KOIII 

7064 

173780 

K3III 


7078 174116 K4III 

7092 174387 MOIII 

7125 175306 G9IIIb 

7150 175775 KlIII 

7180 176524 KOIII 

7192 176670 K2.5III 

7237 177808 MOIII 

177716 Kllllb 
7259 178345 KOII 

7264 178524 F2II 

7310 180711 G9III 

7289 179886 K3III 

7302 180450 MOIII 

7328 181276 G9III 

7323 181109 MOIII 

7363 182416 K4III 

7383 182709 K4-5III 


19224-2403 

19259-6832 
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19266+2433 291.6529 
19316+0716 292.9142 
19367-6558 294.1971 

19420+4139 295.5221 
19438+1029 295.9717 
19460-1226 296.5125 
19483+0844 297.0912 
19483+7008 297.0904 

19485-0235 297.1467 
19493+5251 297.3412 
19514-0842 297.8571 
19518+0819 297.9554 
19518-4200 297.9537 

19528+0616 298.2154 
19538-2718 298.4696 
19549+5842 298.7433 
19565+1921 299.1346 
19569-4310 299.2437 

19585+0825 299.6404 
20002-3804 300.0592 
20011-3211 300.2900 
20105-5235 302.6338 
20106-0109 302.6604 

20125+6029 303.1367 
20152-1242 303.8192 
20166-5512 304.1646 
20180+1738 304.5225 
20340-4728 308.5146 

20341-0243 308.5296 
20357-0116 308.9379 
20382-3146 309.5683 
20435+3032 310.8971 
20442+3347 311.0517 

20442+6139 311.0713 
20451+3411 311.2967 
20460-4624 311.5121 
20478-3806 311.9525 
20488-2706 312.2067 

20518+3314 312.9683 
20524+2751 313.1058 
20541-0953 313.5471 
20560+2207 314.0067 
20570-5356 314.2700 


24.5608 

ALP VUL 

7.2700 

MUU AQL 

-65.9714 

SAO 254627 

41.6522 

IRC+40360 

10.4906 

GAM AQL 

-12.4453 

IRC-10522 

8.7386 

ALF AQL 

70.1417 

EPS ORA 

-2.5892 

IRC 00454 

52.8586 

20 CYG 

-8.7058 

56 AQL 

8.3297 

XI AQL 

-42.0014 

IOTA SGR 

6.2767 

BET AQL 

-27.3050 

59 SGR 

58.7114 

IRC+60274 


19.3547 GAM SGE 

-43.1820 SAO 229977 


8.4183 

IRC+10447 

-38.0817 

SAO 211767 

-32.1986 

IRC-30424 

-52.5981 

SAO 246495 

-1.1614 

66 AQL 

60.4878 

IRC+60284 

-12.7022 

ALP 2 CAP 

-55.2095 

SAO 246535 

17.6342 

IRC+20462 

-47.4672 

ALP IND 

-2.7247 

70 AQL 

-1.2822 

71 AQL 

-31.7783 

IRC-30434 

30.5356 

52 CYG 

33.7847 

EPS CYG 

61.6514 

ETA CEP 

34.1892 

T CYG 

-46.4133 

ZET IND 

-38.1008 

SAO 212488 

-27.1086 

OME CAP 

33.2472 

IRC+30461 

27.8656 

32 VUL 

-9.8917 

7 AQR 

22.1306 

33 VUL 

-53.9353 

SAO 246824 


7405 

183439 

MOIII 

7429 

184406 

K3IIIb 

7455 

184996 

MOIII 

7514 

186619 

MOIIIab 

7525 

186791 

K3II 


187150 

K5III 

7557 

187642 

A7V 

7582 

188119 

G8III 

7559 

187660 

K5III 

7576 

188056 

K3III 

7584 

188154 

K5III 

7595 

188310 

KOIIIb 

7581 

188114 

KOII-III 

7602 

188512 

G8IV 

7604 

188603 

K2.5IIIb 

7633 

189276 

K5II-III 

7635 

189319 

MOIII 

7627 

189140 

MOII-III 

7648 

189695 

K5III 

7652 

189831 

K5III 

7659 

190056 

KlIII 

7714 

191829 

K4III 

7720 

192107 

K5III 


7742 

192781 

K5III 

7754 

192947 

G8IIIb 

7758 

193002 

MO-lIII 

7780 

193579 

K5III 

7869 

196171 

KOIII 

7873 

196321 

K5II 

7884 

196574 

G8III 

7909 

196917 

MOIII 

7942 

197912 

KOIII 

7949 

197989 

KOIII 

7957 

198149 

KOIV 

7956 

198134 

K3III 

7952 

198048 

K5III 

7971 

198357 

K3II 

7980 

198542 

K5IIIa 

8005 

199101 

K5III 

8008 

199169 

K4III 

8015 

199345 

K5III 

8032 

199697 

K3.5III 


199642 

K5 -MOIII 
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21020+0518 

21041-2512 

21059+0647 

21103-2749 

21107+3001 

21162+7648 

21174+6222 

21194-1702 

21197+1935 

21226-0346 

21321+4522 

21360-7736 

21396+0103 

21598-5700 

22023-5952 

22031+0448 

22031-3947 

22142-0801 

22150-6030 

22215+5158 

22274+4726 

22383+4400 

22409-1905 

22441+2318 

22469-1351 

22475+2420 

22477+8253 

22481-3925 

22497+4302 

22531-3248 

22579-5301 

23013+2748 

23017-5414 

23053+4606 

23075-4531 

23132-0921 

23146+0300 

23161-3248 

23174+4148 

23177+0506 


315.5237 

316.0487 

316.4996 

317.5842 

317.6992 

319.0717 

319.3513 

319.8658 

319.9442 

320.6675 

323.0333 

324.0079 

324.9054 

329.9579 

330.5958 

330.7888 

330.7775 

333.5525 

333.7712 

335.3967 

336.8596 

339.5808 

340.2263 

341.0300 

341.7367 

341.8987 

341.9383 

342.0479 

342.4438 

343.2946 

344.4838 

345.3354 

345.4279 

346.3392 

346.8875 

348.3213 

348.6508 

349.0321 

349.3729 

349.4458 


5.3036 

-25.2083 

6.7861 

-27.8256 

30.0186 

76.8022 

62.3733 

-17.0489 

19.5897 

-3.7731 

45.3736 

-77.6153 

1.0567 

-57.0158 

-59.8783 

4.8133 

-39.7867 

-8.0325 

-60.5106 

51.9753 

47.4500 

44.0150 

-19.0925 

23.3017 

-13.8572 

24.3367 

82.8889 

-39.4228 

43.0458 

-32.8081 

-53.0228 

27.8114 

-54.2353 

46.1158 

-45.5175 

-9.3614 

3.0089 

-32.8058 

41.8039 

5.1069 


3 EQU 
24 CAP 
IRC+10487 
IRC-30443 
ZET CYG 

IRC+80044 
ALF CEP 
IOTA CAP 
1 PEG 
21 AQR 

RHO CYG 
NU OCT 
26 AQR 
EPS IND 
SAO 247303 

NU PEG 
LAM GRU 
THE AQR 
alp TUC 
BET LAC 

5 LAC 
11 LAC 
66 AQR 
LAM PEG 
PI 2 AQR 

HUU PEG 
SAO 3794 
SAO 214134 
15 LAC 
DEL PSA 

ZET GRU 
BET PEG 
KAP GRU 
4 AMD 
IOTA GRU 

PSI 1 AQR 
GAM PSC 
GAM SCL 
10 AND 
7 PSC 


8066 

8080 

8090 

8110 

8115 


200644 K5III 
200914 M0.5III 
201298 K5III 
201901 K3III 
202109 G8III-IIIa 


8168 

203399 

K5III 

8162 

203280 

A7IV 

8167 

203387 

G8III 

8173 

203504 

KlIII 

8199 

203926 

K4III 

8252 

205435 

G8III 

8254 

205478 

KOIII 

8287 

206445 

K2III 

8387 

209100 

K4-5V 

8409 

209529 

K4III 

8413 

209747 

K4III 

8411 

209688 

K3III 

8499 

211391 

G8III-IV 

8502 

211416 

K3III 

8538 

212496 

G8.5IIIb 

8572 

213310 

M0II+B8V 

8632 

214868 

K3III 

8649 

215167 

K4III 

8667 

215665 

G8IIIa 

8679 

216032 

MOIII 


8684 216131 G8III 

8702 216446 K3III 

8685 216149 MOIII 

8699 216397 MOIII 

8720 216763 G8III 

8747 217364 G9III 

8775 217906 M2.5II-IH 

8774 217902 K5III 

8804 218452 K5III 

8820 218670 KlIII 

8841 219449 KOIII 

8852 219615 G9III 

8863 219784 KlIII 

8876 219981 MOIII 

8878 220009 K2III 
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23183+3008 

23205+1202 

23214-5209 

23254+0606 

23314+3102 

349.5929 

350.1375 

350.3550 

351.3571 

352.8667 

30.1400 

12.0389 

“52.1661 

6.1036 

31.0483 

23350+4610 

23372+7721 

23398-1543 

23493+0239 

23568-2945 

353.7733 

354.3175 

354.9683 

357.3479 

359.2233 

46.1800 

77.3545 

-15.7264 

2.6508 

-29.7639 

23590-7720 

359.7567 

“77.3450 


63 PEG 

8882 

220088 

MOIII 

66 PEG 

8893 

220363 

K3III 

SAG 247858 

8898 

220440 

MOIII 

THE PSC 

8916 

220954 

KlIII 

72 PEG 

8943 

221673 

K4IIIb 

LAM AND 

8961 

222107 

G8III 

GAM CEP 

8974 

222404 

KlIII-IV 

IRC-20641 

8987 

222643 

K4III 

22 PSC 

9033 

223719 

K4III-IIIa 

IRC-30472 

9073 

224630 

K5III 

THE OCT 

9084 

224889 

K3III 
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TABLE Al.l 


IRAS NAME 


06348+1626 

12518+5613 

18352+3844 

12387-4841 

06429-1639 


07314+3159 

05558+4456 

17326+1235 

21174+6222 

19483+0844 


06228-5240 

12390-0110 

17337-4258 

19067-2106 

07366+0520 


07168-6751 

08054-2409 

04471+0652 

18220+7242 

00461+5732 


13522+1838 

16393+3141 

11154+3148 

09430+2400 

00235-7731 


02506+5233 

05261-2047 

12317-2307 

08261+6053 

08441+0636 


16510+8207 

06538-1358 

06529+5829 


stars reco^ended for as ^ionetric standards 


RA (1950) DEC (1950) 

NAME 

HR # 

HD # 

type 

98.7100 
192.9592 
278.8129 
189.6837 - 

100.7296 - 

16.4433 

56.2317 

38.7378 

■48.6844 

-16.6581 

GAM GEM 
EPS UMA 
ALT LYR 

gam cen 

ALF CMA 

2421 

4905 

7001 

4819 

2491 

47105 

112185 

172167 

110304 

48915 

AOIV 

AOpV 

AOV 

AlIV 

AIV 

112.8525 
88 . 9596 
263.1550 
319.3513 
297.0912 

31.9992 

44.9447 

12.5922 

62.3733 

8.7386 

alf gem 
bet aur 

ALF OPH 

alf cep 

ALF AQL 

2891 

2088 

6556 

8162 

7557 

60179 

40183 

159561 

203280 

187642 

AIV 

A2IV 

A5III 

A7IV 

A7V 

95.7100 

189.7746 

263.4329 

286.6992 

114.1621 

-52.6672 

-1.1747 

-42.9686 

-21.1056 

5.3456 

alp car 

GAM VIR 
THE SCO 
PI SGR 

alf cmi 

2326 

4825 

6553 

7264 

2943 

45348 

110379 

159532 

178524 

61421 

FOII 

FOV 

Fill 

F2II 

F5IV 

109.2167 

121.3533 

71.7838 

275.5042 

11.5367 

-67.8656 

-24.1581 

6.8756 

72.7089 

57.5461 

DEL VOL 
RHO PUP 
PI 3 ORI 
CHI DRA 
ETA CAS 

2803 

3185 

1543 

6927 

219 

57623 

67523 

30652 

170153 

4614 

F6II 

F6IIp Del 
F6V 
F7V 
F9V 

208.0746 

249.8429 

168.8742 

145.7525 

5.8863 

18.6450 

31.6956 

31.8056 

24.0058 

-77.5319 

eta boo 
ZET HER 
XI UMA 
EPS LEO 
bet HYI 

5235 

6212 

4375 

3873 

98 

121370 

150680 

98231 

84441 

2151 

GOIV 

GOIV 

GOV 

GUI 

GlIV 

42.6721 

81.5250 

187.9304 

126.5308 

131.0275 

52.5586 

-20.7986 

-23.1181 

60.8858 

6.6036 

tau per 
bet LEP 
bet crv 

OMI UMA 
EPS HYA 

854 

1829 

4786 

3323 

3482 

17878 G4III+A4V 

36079 G5II 

109379 G5II 
71369 G5III 

74874 G5III 

252.7538 

103.4587 

103.2387 

82.1225 

-13.9778 

58.4894 

EPS UMI 
MUU CMA 
15 LYN 

6322 153751 G5III 

2593 51250 G5III+A2 

2560 50522 G5III-IV 
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10446-4909 

17444+2744 


06487-5333 

03221+0851 

08436+2856 

06202-3324 

09490-1436 

16280+2135 

11343-0032 

15509-1634 

22215+5158 

01038-4659 

01427+0854 


04335-3039 

05215-0751 

11305-3134 

15134+3329 

17558+2915 


19483+7008 

20357-0116 

21194-1702 

21321+4522 

22475+2420 


22531-3248 

23350+4610 

03011+5318 

21107+3001 

05491-2053 


11168-1430 

22142-0801 

07414+2431 

12026+0900 

13161-2254 


15000+4035 

22441+2318 

12596+1113 

16232+6137 

02470-3236 


161.1550 

266.1217 

“49.1567 

27.7408 

102.1913 

50.5279 

130.9196 

95.0713 

147.2679 

247.0158 

“53.5625 

8.8531 

28.9439 

“33.4097 

“14.6117 

21.5972 

173.5996 

237.7446 

335.3967 

15.9688 

25.6871 

“.5478 

“16.5831 

51.9753 

“46.9836 

8.9067 

68.3996 

80.3842 

172.6304 

228.3721 

268.9558 

“30.6642 

“7.8519 

“31.5803 

33.4992 

29.2517 

297.0904 

308.9379 

319.8658 

323.0333 

341.8987 

70.1417 

“1.2822 

“17.0489 

45.3736 

24.3367 

343.2946 

353.7733 

45.2904 

317.6992 

87.2925 

“32.8081 

46.1800 

53.3119 

30.0186 

“20.8878 

169.2083 ■ 

333.5525 
115.3587 
180.6662 
199.0483 - 

-14.5053 

“8.0325 

24.5189 

9.0100 

-22.9081 

225.0146 
341.0300 
194.9225 
245.8246 
41.7521 - 

40.5869 

23.3017 

11.2264 

61.6272 

32.6133 


MUU VEL 4216 

MUU HER 6623 


SAO 234737 2554 

OMI TAU 1030 

IOTA CNC 3475 
DEL COL 2296 

UPS 1 HYA 3903 

BET HER 6148 

UPS LEO 4471 

THE LIB 5908 

BET LAC 8538 

BET PHE 322 

OMI PSC 510 


UPS 2 ERI 1464 
29 ORI 1784 
XI HYA 4450 
DEL BOO 5681 
XI HER 6703 


EPS DRA 7582 
71 AQL 7884 
IOTA CAP 8167 
RHO CYG 8252 
MUU PEG 8684 


DEL PSA 8720 

LAM AND 8961 

GAM PER 915 

ZET CYG 8115 

DEL LEP 2035 


DEL CRT 4382 
THE AQR 8499 
KAP GEM 2985 
OMI VIR 4608 
GAM HYA 5020 


BET BOO 5602 
LAM PEG 8667 
EPS VIR 4932 
MUU DRA 6132 
BET FOR 841 


93497 G5IIIa 
161797 G5IV 


50337 

G6II 

21120 

G6III 

74739 

G7.5IIIa 

44762 

G7II 

85444 

G7III-IlIb 

148856 

G7IIIa 

100920 

G8.5III 

142198 

G8.5IIIb 

212496 

G8.5IIIb 

6595 

G8III 

10761 

G8III 


29291 

G8III 

35369 

G8III 

100407 

G8III 

101491 

G8III 

163993 

G8III 


188119 

G8III 

196574 

G8III 

203387 

G8III 

205435 

G8III 

216131 

G8III 

216763 

G8III 

222107 

G8III 

18925 

G8III+A2V 

202109 

G8III-IIIa 

39364 

G8III-IV 

98430 

G8III-IV 

211391 

G8III-IV 

62345 

G8IIIa 

104979 

G8IIIa 

115659 

GSIIIa 


133208 G8IIIa 
215665 G8IIIa 
113226 G8IIIab 
148387 G8IIIab 
17652 G8IIIb 
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08440-1321 

16411+3900 

20152-1242 

00358+2902 

19528+0616 


04256+1904 

16156-0434 

03475-3621 

08527+0608 

12578+3103 


16256-7847 

18249-4906 

19125+6734 

19159+5316 

22579-5301 

23146+0300 

15147-2957 

10249+3657 

07226+2753 

18504+5919 


10471-1555 

16496+2444 

15003+0217 

19065-3925 

19518-4200 


00410-1815 

01003+0737 

01110+2419 

01215-0826 

01489-1034 


02386-4004 

03061+4440 

04200+1725 

04315-2952 

05480+3908 


05554+5416 

05576-4249 


131.0042 

250.2937 

303.8192 

8.9713 

298.2154 


66.4233 

243.9179 

56.8954 

133.1867 

194.4692 


246.4238 

276.2454 

288.1408 

288.9892 

344.4838 

348.6508 

228.6950 

156.2492 

110.6533 

282.6183 


161.7904 

252.4200 

225.0929 

286.6458 

297.9537 


10.2738 

15.0879 

17.7579 

20.3771 

27.2483 


39.6742 
46.5300 
65.0129 
67.8863 
87 . 0033 


88.8529 

89.4038 


-13.3647 

39.0150 

-12.7022 

29.0364 

6.2767 


19.0708 

-4.5719 

-36.3514 

6.1369 

31.0547 


-78.7897 

-49.1022 

67.5742 

53.2767 

-53.0228 

3.0089 
29.9661 
36.9631 
27.8989 
59.3270 


15.9297 

24.7392 

2.2872 

■39.4228 

■42.0014 


-18.2600 

7.6225 

24.3192 

-8.4442 

-10.5817 


-40.0683 

44.6675 

17.4264 

-29.8689 

39.1358 


54.2822 

-42.8169 


12 HYA 
HOU HER 
ALP 2 CAP 
EPS AND 

bet AQL 


EPS TAU 
EPS OPH 
SAO 194559 
ZET HYA 
37 COM 


gam APS 

zet tel 
del DRA 
KAP CYG 
ZET GRU 

GAM PSC 
2 LOP 
BET 1241 
IOTA GE34 
OMI DRA 


NUU HYA 
51 HER 
110 VIR 
bet cra 
IOTA SGR 


bet CET 
EPS PSC 
PHI PSC 
THE CET 
ZET CET 


IOTA ERI 
KAP PER 
DEL 1 TAU 
UPS 1 ERI 
NUU AUR 


del AUR 
eta col 


3484 74918 

6220 150997 

7754 192947 

163 3546 

7602 188512 


1409 28305 

6075 146791 

1195 24160 

3547 76294 

4924 112989 


6102 147675 
6905 169767 
7310 180711 
7328 181276 


8747 

217364 

8852 

219615 

5686 

135758 

4100 

90537 

2821 

58207 

7125 

175306 

4232 

93813 

6270 

152326 

5601 

133165 

7259 

178345 

7581 

188114 

188 

4128 

294 

6186 

360 

7318 

402 

8512 

539 

11353 

794 

16815 

941 

19476 

1373 

27697 

1453 

29085 

2012 

39003 


2077 40035 

2120 40808 


G8IIIb ' 

G8IIIb 

G8IIIb 

G8IIIP 

G8IV 


G9.5III 

G9.5IIIb 

G9II-III 

G9II-III 

G9III 


G9III 

G9III 

G9III 

G9III 

G9III 

G9III 

G9IIIa 

G9IIIab 

G9IIIb 

G9IIIb 


KO-lIII 

K0.5IIIa 

K0.5IIIb 

KOII 

KOII-IIl 


KOIII 

KOIII 

KOIII 

KOIII 

KOIII 


KOIII 

KOIII 

KOIII 

KOIII 

KOIII 


KOIII 

KOIII 
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06147-3507 93.6942 
06411+1316 100.2913 
06452+0228 101.3125 


07091-7025 107.2942 
07388-0926 114.7133 
07424-7229 115.6146 
07468-4656 116.7054 
08418+1820 130.4596 


10505+3428 162.6308 
12397-4832 189.9487 
18372-7128 279.3033 
18550+7113 283.7608 
20340-4728 308.5146 


20435+3032 310.8971 
20442+3347 311.0517 
21360-7736 324.0079 
23132-0921 348.3213 
18186-0255 274.6746 


00376+5615 9.4167 
00238-4234 5.9571 
01291-4919 22.2958 
05341+0915 83.5408 
07422+2808 115.5633 

12177+0335 184.4487 
14037-3607 210.9312 
19518+0819 297.9554 
03408-0955 55.2108 
20442+6139 311.0713 


-35.1217 KAP COL 
13.2800 30 GEM 

2.4686 18 MON 


-70.4183 GAM 2 VOL 

-9.4336 ALP MON 

-72.4867 ZET VOL 

-46.9494 SAO 219018 

18.3378 DEL CNC 


34.4822 46 Ufl 

-48.5372 SAO 223614 

-71.4756 ZET PAV 

71.2308 UPS DRA 

-47.4672 ALP IND 


30.5356 52 CYG 

33.7847 EPS CYG 
-77.6153 NU OCT 
-9.3614 PSI 1 AQR 

-2.9206 ETA SER 


56.2636 ALP CAS 

-42.5803 ALF PHE 

-49.3306 DEL PHE 

9.2628 PHI 2 ORI 

28.1478 BET GEM 

3.5906 16 VIR 

-36.1303 TET CEN 
8.3297 XI AQL 
-9.9247 DEL ERI 

61.6514 ETA CEP 


2256 43785 KOIII 
2478 48433 KOIII 
2506 49293 KOIII 


2736 55865 KOIII 
2970 61935 KOIII 
3024 63295 KOIII 
3046 63744 KOIII 
3461 74442 KOIII 


4247 94264 KOIII 

4831 110458 KOIII 

6982 171759 KOIII 

7180 176524 KOIII 

7869 196171 KOIII 


7942 197912 KOIII 

7949 197989 KOIII 

8254 205478 KOIII 

8841 219449 KOIII 

6869 168723 KOIII-IV 


168 3712 KOIIIa 

99 2261 KOIIIb 

440 9362 KOIIIb 

1907 37160 KOIIIb 

2990 62509 KOIIIb 

4695 107328 KOIIIb 

5288 123139 KOIIIb 

7595 188310 KOIIIb 

1136 23249 KOIV 

7957 198149 KOIV 


12310+2443 187.7608 
00168-0906 4.2208 
01060-1026 16.5229 
02449+2902 41.2321 
05491-3546 87.2988 


15321-6609 233.0292 
05498+0150 87.4588 
04077+3327 61.9396 
00027-0559 .6913 
03080+3925 47.0142 


24.7253 IRC+20243 

-9.1014 IOTA CET 
-10.4472 ETA CET 
29.0394 39 ARI 

-35.7822 BET COL 


•66.1514 EPS TRA 
1.8447 56 ORI 

33.4569 IRC+30073 

-5.9875 33 PSC 

39.4231 OME PER 


109282 KOV 
74 1522 K1.5III 

334 6805 K1.5III 

824 17361 K1.5III 

2040 39425 K1.5III 


5771 138538 K1.5III 

2037 39400 K1.5IIb 

1286 26311 KIII-III 

3 28 KlIII 

947 19656 KlIII 
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03352-4026 

05398+0127 

05489-5610 

06345-1912 

06486-5033 


07270+1206 

07401+2900 

08221-7719 

08252-6558 

09124+1509 


10201-4123 

10573-1801 

11068+4446 

14133+1925 

17167-6743 


18547-2110 

20011-3211 

21197+1935 

23075-4531 

23161-3248 


23254+0606 

23372+7721 

08358+6430 

18248-2527 

19038-2744 


13247-1542 

17545+3715 

00446+2359 

01125+7128 

03409-3728 

06065-6208 

16469-3412 

18581+3204 

09372-0054 

01231-1451 


53.8242 -40.4381 

84.9713 1.4517 

87.2317 -56.1792 

98.6271 -19.2125 

102.1742 -50.5547 


SAO 216405 
51 ORI 
GAM PIC 
NUU 2 CMA 
TAU POP 


1106 22663 

1963 37984 

2042 39523 

2429 47205 

2553 50310 


KlIII 

KlIII 

KlIII 

KlIII 

KlIII 


111.7579 

115.0454 

125.5404 

126.3008 

138.1163 


12.1111 

29.0053 

-77.3236 

-65.9717 

15.1503 


6 CMI 
SIG GEM 
TET CHA 
bet VOL 
PI 2 CMC 


2864 59294 

2973 62044 

3340 71701 

3347 71878 

3669 79554 


KlIII 

KlIII 

KlIII 

KlIII 

KlIII 


155.0429 

164.3300 

166.7154 

213.3317 

259.1921 


-41.3961 

-18.0308 

44.7694 

19.4242 

-67.7220 


SAO 221998 
ALF CRT 
PSI UMA 

alf boo 

ZET APS 


4080 

4287 

4335 

5340 

6417 


89998 KlIII 
95272 KlIII 
96833 KlIII 
124897 KlIII 
156277 KlIII 


283.6879 

300.2900 

319.9442 

346.8875 

349.0321 


351.3571 

354.3175 

128.9650 

276.2204 

285.9554 


201.1962 

268.6346 

11.1658 

18.1421 

55.2458 


91.6492 
251.7250 
284 . 5350 
144.3246 
20.7904 


78.7254 

298.4696 


21.1744 

■32.1986 

19.5897 

-45.5175 

-32.8058 

XI 2 SGR 
IRC-30424 
1 PEG 
IOTA GRU 

gam scl 

7150 

7659 

8173 

8820 

8863 

175775 

190056 

203504 

218670 

219784 

6.1036 

77.3545 

64.5047 

-25.4533 

-27.7481 

THE PSC 

gam cep 

PI 2 UMA 
lam SGR 
TAU SGR 

8916 

8974 

3403 

6913 

220954 

222404 

73108 

169916 

177716 

-15.7158 

37.2556 

23.9925 

71.4792 

-37.4706 

69 VIR 
THE HER 
ZET AND 
IRC+70021 
SAO 194475 

5068 

6695 

215 

365 

1143 

116976 

163770 

4502 

7389 

23319 

-62.1450 

-34.2072 

32.0744 

-.9144 

-14.8592 

SAO 249451 
EPS SCO 

lam lyr 

IOTA HYA 
46 CET 

2196 

6241 

7192 

3845 

412 

42540 

151680 

176670 

83618 

8705 

33.3197 

-27.3050 

16 AUR 
59 SGR 

1726 

7604 

34334 

188603 


Kllllb 


KlIIIv 

Kllla 

Kllle 

KIV 

K2 . 5III 


K2.5III 
K2 . 5III 
K2 . 5III 
K2.5III-I3 
K2.5IIIb 


K2 . 5IIIb 
K2 . 5IIIb 


05149+3319 

19538-2718 
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1.6383 
-14 . 0994 
-68.9389 


04559+0138 

06369-1405 

16433-6856 

73.9892 

99.2500 

250.8367 

17240+0410 

01015+8559 

03173+2852 

09033+0517 

12051-7505 

261.0075 

15.3929 

49.3254 

135.8362 

181.2896 

00090-2804 

00520+5842 

02043+2313 

02210-3748 

02559+3459 

2.2554 

13.0054 

31.0946 

35.2596 

43.9892 

03155+3402 

03435-6457 

04009+6832 

04123-4225 

04412-3051 

48.8988 

55.8979 

60.2454 

63.0838 

70.3025 

04535+1326 

06359-3217 

73.3888 

98.9796 


07094-4850 107.3608 
07572-0332 119.3121 
07596+0228 119.9146 


PI 6 ORI 
IRC-10135 
ALP TRA 


4.1819 

SIG 

OPH 

85.9894 

SAO 

181 

28.8686 

IRC+30062 

5.2925 

OME 

HYA 

-75.0886 

SAO 

256905 


-28.0803 

KAP 

2 SCL 

58.7022 

UPS 

1 CAS 

23.2275 

ALF 

ARI 

-37.8031 

SAO 

193679 

34.9839 

24 PER 


34.0406 

IRC+30058 

-64.9617 

BET RET 

68.5436 

IRC+70049 

-42.4186 

ALF HOR 

-30.8581 

IRC-30040 


13.4369 

OMI 

2 ORI 

-32.2953 

IRC- 

-30068 

-48.8486 

SAO 

218514 

-3.5425 

27 MON 

2.4750 

IRC 

00167 


1601 

31767 

K2II 


2450 

47667 

K2II 

► 

6217 

150798 

K2II 



6498 

157999 

K2II 

285 

5848 

K2II-III 

999 

20644 

K2II-III 

3613 

77996 

K2II-III 

4617 

105340 

K2II-III 


34 

720 

K2III 

253 

5234 

K2III 

617 

12929 

K2III 

700 

14890 

K2III 

882 

18449 

K2III 


991 

20468 

K2III 

1175 

23817 

K2III 

1241 

25274 

K2III 

1326 

26967 

K2III 

1509 

30083 

K2III 


1580 

31421 

K2III 

2447 

47536 

K2III 

2719 

55526 

K2III 

3122 

65695 

K2III 

3145 

66141 

K2III 


08361+0331 

09217+2623 

11434+4803 

12244+2832 

12326+1839 


12326+7017 

12580+6652 

14035-2626 

14186-8326 

14363+4351 


15238+5908 

16552+0927 

17409+0435 

17526+5652 


129.0358 

140.4375 

175.8533 

186.1117 

188.1546 


188.1537 

194.5033 

210.8792 

214.6604 

219.0808 


230.9508 

253.8221 

265.2496 

268.1683 


3.5183 

26.3978 

48.0558 

28.5456 

18.6536 


70.2978 

66.8669 

-26.4439 

-83.4417 

43.8575 


59.1414 

9.4508 

4.5878 

56.8797 


SIG HYA 
KAP LEO 
CHI UMA 
GAH COM 
24 COM 


6 DRA 
9 DRA 
PI HYA 
DEL OCT 
IRC+40260 


IOTA DRA 
KAP OPH 
BET OPH 
XI ORA 


3418 

73471 

K2III 

3731 

81146 

K2III 

4518 

102224 

K2III 

4737 

108381 

K2III 

4792 

109511 

K2III 


4795 

109551 

K2III 

4928 

113092 

K2III 

5287 

123123 

K2III 

5339 

124882 

K2III 

5464 

128902 

K2III 


5744 

137759 

K2III 

6299 

153210 

K2III 

6603 

161096 

K2III 

6688 

163588 

K2III 
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18215+2144 

18258+6531 

21396+0103 

23177+0506 

12366-0743 

15555+2701 

275.3925 

276.4642 

324.9054 

349.4458 

189.1658 

238.8783 

21.7431 

65.5322 

1.0567 

5.1069 

-7.7208 

27.0214 

18181+3602 

04358-1424 

09499+2614 

15418+0634 

04156-5925 

274.5258 

68.9667 

147.4779 

235.4550 

63.9042 

36.0406 

-14.4025 

26.2436 

6.5814 

-59.4233 

02100+4359 

12502-4840 

17287+2608 

20560+2207 

11277-0243 

32.5175 

192.5679 

262.1783 

314.0067 

171.9413 

43.9975 

-48.6722 

26.1467 

22.1306 

-2.7278 

10052+1014 

04537+3305 

08194-3253 

10154-6104 

10177-5446 

151.3129 

73.4325 

124.8521 

153.8529 

154.4337 

10.2422 

33.0883 

-32.8939 

-61.0817 

-54.7789 

10380-7413 

19438+1029 

20478-3806 

01401-0356 

04293-0009 

159.5229 

295.9717 

311.9525 

25.0475 

67.3288 

-74.2322 

10.4906 

-38.1008 

-3.9419 

-.1503 

09251-0826 

00180+0754 

01349+4822 

02507-7516 

03198+2033 

141.2821 

4.5038 

23.7292 

42.6904 

49.9683 

-8.4403 

7.9114 

48.3736 

-75.2711 

20.5644 

03270+4749 

04509+8107 

05026-3532 

05107+0248 

06012-2616 

51.7592 

72.7363 

75.6513 

77.6796 

90.3121 

47.8244 

81.1169 

-35.5500 

2.8039 

-26.2822 

06111+6000 

92.7942 

60.0150 


109 HER 
42 DRA 
26 AQR 
7 PSC 
call VIR 
EPS CRB 

6895 

6945 

8287 

8878 

4813 

5947 

169414 

170693 

206445 

220009 

110014 

143107 

K2III 

K2III 

K2III 

K2III 

K2III-III13 

K2IIIab 

KAP LYR 
53 ERl 
HUU LEO 

alf ser 

EPS RET 

6872 

1481 

3905 

5854 

1355 

168775 

29503 

85503 

140573 

27442 

K2IIIab 

K2IIIb 

K2IIIb 

K2IIIb 

K2IVa 

60 AND 
SAO 223731 

lam her 

33 VUL 
87 LEO 

643 

4888 

6526 

8032 

4432 

13520 

111915 

158899 

199697 

99998 

K3.5III 

K3.5III 

K3.5III 

K3.5III 

K3.5III-II 


31 LEO 
IOTA AUR 
IRC-30123 
SAO 250905 
SAO 237916 

3980 

1577 

3282 

4050 

4063 

87837 

31398 

70555 

89388 

89682 

K3 . 5IIIb 

K3II 

K3II 

K3II 

K3II 

SAO 256742 
GAM AQL 
SAO 212488 
IRC 00024 
45 ERX 

4186 

7525 

7971 

500 

1437 

92682 

186791 

198357 

10550 

28749 

K3II 

K3II 

K3II 

K3II-III 

K3II-III 

alp hya 

41 PSC 
51 AND 
NU HYI 
TAU 2 ARI 

3748 

80 

464 

872 

1015 

81797 

1635 

9927 

18293 

20893 

K3II-III 

K3III 

K3III 

K3III 

K3III 

SIG PER 
SAO 783 
GAM 1 CAE 
RHO ORI 
IRC-30053 

1052 

1523 

1652 

1698 

2140 

21552 

30338 

32820 

33856 

41312 

K3III 

K3III 

K3III 

K3III 

K3III 

40 CAM 

2201 

42633 

K3III 
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06218-1130 

06290-1221 

06320-3611 

06357+4232 

95.4583 

97.2646 

98.0163 

98.9358 

-11.5014 

-12.3544 

-36.1919 

42.5347 

06447-5221 

06472+4150 

06599-6750 

07008+1101 

07344-5225 

101.1888 

101.8071 

104.9825 

105.2167 

113.6067 

-52.3550 

41.8411 

-67.8453 

11.0267 

-52.4214 

07474-1706 

07542+7403 

07554-6023 

08050-4507 

08484-2731 

116.8575 
118.5638 
118.8679 
121.2663 
132 . 1008 

-17.1008 

74.0536 

-60.3917 

-45.1206 

-27.5222 

09250-2207 

09292+0956 

09301+8132 

09358+0452 

10271-2924 

141.2558 

142.3212 

142.5404 

143.9633 

156.7921 

-22.1253 

9.9367 

81.5483 

4.8744 

-29.4075 

10505+5451 

11157+3322 

11486-4453 

12114-4526 

12441+1650 

162.6375 

168.9446 

177.1571 

182.8554 

191.0433 

54.8517 

33.3683 

-44.8950 

-45.4464 

16.8486 

13147+1356 

14089+7746 

14102-1002 

14173+1632 

14201-2731 

198.6975 

212.2483 

212.5546 

214.3429 

215.0500 

13.9389 

77.7825 

-10.0400 

16.5370 

-27.5264 

14296+3035 

14330-4601 

14415-7850 

14473-2745 

15339-2758 

217.4162 
218.2571 
220.3858 
221.8300 ' 

233.4954 • 

30.5917 

-46.0278 

-78.8347 

-27.7531 

-27.9700 

15373-2339 

16110-1142 

17079+4050 

18440+2636 

19127-4533 

234.3267 ■ 

242.7688 • 

256.9833 
281.0171 
288.1837 - 

-23.6561 

-11.7117 

40.8386 

26.6078 

■45.5556 


IRC-10121 2305 44951 K3III 
IRC-10127 2379 46184 K3III 
AFGL 4509S 2411 46815 K3III 
PSI 2 AUR 2427 47174 K3III 


SAO 234699 2515 49517 K3III 
PSI 7 AUR 2516 49520 K3III 
SAO 249704 2662 53501 K3III 
XRC+10148 2649 52960 K3III 
SAO 235336 2934 61248 K3III 

6 PUP 3044 63697 K3III 
IRC+70080 3075 64307 K3III 
SAO 250019 3120 65662 K3III 
SAO 219422 3187 67582 K3III 
GAM PYX 3518 75691 K3III 


IRC-20190 3749 81799 K3III 
6 LEO 3779 82381 K3III 
SAO 1551 3751 81817 K3III 
IRC 00189 3834 83425 K3III 
IRC-30166 4117 90957 K3III 


44 UMA 4246 94247 K3III 
NU UMA 4377 98262 K3III 
B CEN 4546 102964 K3III 
SAO 223297 4652 106321 K3III 
27 COM 4851 111067 K3III 


IRC+10269 5013 115478 K3III 
4 UMI 5321 124547 K3III 
KAP VIR 5315 124294 K3III 
20 BOO 5370 125560 K3III 
51 HYA 5381 125932 K3III 


RHO BOO 5429 127665 K3III 
SAO 225054 5444 128068 K3III 
ALP APS 5470 129078 K3III 
58 HYA 5526 130694 K3III 
UPS LIB 5794 139063 K3III 

42 LIB 5824 139663 K3III 
CHI SCO 6048 145897 K3III 
IRC+40291 6388 155410 K3III 
IRC+30342 7064 173780 K3III 
SAO 229584 7289 179886 K3III 
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19493+5251 

20451+3411 

21103-2749 

22031-3947 

22150-6030 


22383+4400 

22477+8253 

23205+1202 

23590-7720 

10395+6920 


01388+0514 

19316+0716 

13542+2744 

17133+3651 

06344-1316 

07410+2554 

15490+2107 

18188-3840 

19259-6832 

21598-5700 


04243-6121 

15346-4224 

08194+4320 

04589+4100 

17162+1054 


00534-1132 

01275+0553 

01434-0558 

02222+5003 

03423-0027 


04004-6113 

04221-3407 

04317-0904 

04429-2122 

05212+3720 


05342+1100 

06415+2901 

06518-1158 


297.3412 
311.2967 
317.5842 • 

330.7775 
333.7712 

52.8586 

34.1892 

-27.8256 

-39.7867 

-60.5106 

20 CYG 
T CYG 
IRC-30443 
LAM GRU 
ALP TUC 

7576 

7956 

8110 

8411 

8502 

188056 

198134 

201901 

209688 

211416 

K3III 

K3III 

K3III 

K3III 

K3III 

339.5808 

341.9383 

350.1375 

359.7567 

159.8796 

44.0150 

82.8889 

12.0389 

-77.3450 

69.3381 

11 LAC 
SAG 3794 
66 PEG 
the OCT 
IRC+70098 

8632 

8702 

8893 

9084 

4181 

214868 

216446 

220363 

224889 

92523 

K3III 

K3III 

K3III 

K3III 

K3III-IIIb 

24.7050 

292.9142 

208.5721 

258.3250 

98.6183 

5.2350 

7.2700 

27.7361 

36.8642 

-13.2775 

NUU PSC 
MUU AQL 
9 BOO 
PI HER 
IRC-10132 

489 

7429 

5247 

6418 

2428 

10380 

184406 

121710 

156283 

47182 

K3IIIb 

K3IIIb 

K3IIIV 

K3IIab 

K4-5III 

115.2637 

237.2658 

274.7133 

291.4954 

329.9579 

25.9053 

21.1272 

-38.6820 

-68.5397 

-57.0158 

76 GEM 
RHO SER 
SAO 210048 
SAO 254590 
EPS IND 

2983 

5899 

6862 

7383 

8387 

62285 

141992 

168592 

182709 

209100 

K4-5III 

K4-5III 

K4-5III 

K4-5III 

K4-5V 

66.0971 

233.6679 

124.8533 

74.7433 

259.0638 

-61.3503 

-42.4045 

43.3495 

41.0047 

10.9158 

SAO 249016 
ONE LDP 
31 LYN 
ZET ADR 
IRC+10325 

1416 

5797 

3275 

1612 

6433 

28413 

139127 

70272 

32068 

156681 

K4.5III 

K4.5III 

K4.5III-II 

K4II+B8V 

K4II-III 

13.3713 

21.8925 

25.8704 

35.5692 

55.5954 

-11.5403 

5.8856 

-5.9819 

50.0536 

-.4533 

PHI 3 CET 
MDU PSC 
IRC-10024 
65 AND 
25 ERI 

267 

434 

513 

699 

1150 

5437 

9138 

10824 

14872 

23413 

K4III 

K4III 

K4III 

K4III 

K4III 

60.1233 

65.5404 

67.9492 

70.7283 

80.3125 

-61.2175 

-34.1317 

-9.0725 

-21.3736 

37.3411 

IOTA RET 
43 ERI 
IRC-10071 
IRC-20061 
SIG ADR 

1266 

1393 

1452 

1521 

1773 

25728 

28028 

29065 

30238 

35186 

K4III 

K4III 

K4III 

K4III 

K4III 

83.5733 

100.3983 

102.9621 

11.0061 

29.0233 

-11.9739 

IRC+10093 
28 GEM 

the CMA 

1908 

2480 

2574 

37171 
1 48450 

50778 

K4III 

K4III 

K4III 
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06528+7702 

07510+4741 

103.2125 

117.7675 

77.0453 

47.6967 

IRC+80016 
26 LYN 

2527 

3066 

49878 

64144 

K4III 

K4III 

07586-0115 

08138+0920 

08376-1217 

09058-2539 

09436+1202 

119.6704 

123.4504 

129.4138 

136.4654 

145.9212 

-1.2528 

9.3408 

-12.2981 

-25.6567 

12.0425 

28 MON 
BET CNC 
6 HYA 
KAP PYX 
18 LEO 

3141 

3249 

3431 

3628 

3877 

65953 

69267 

73840 

78541 

84561 

K4III 

K4III 

K4III 

K4III 

K4III 

10134-4251 

10236-1634 

10248-3048 

10308-4644 

10316-2329 

153.3575 

155.9158 

156.2088 

157.7092 

157.9079 

-42.8628 

-16.5811 

-30.8103 

-46.7461 

-23.4861 

SAO 221910 
MUU HYA 
ALF ANT 
SAO 222136 
44 HYA 

4036 

4104 

4143 

4145 

89062 

90432 

90610 

91504 

91550 

K4III 

K4III 

K4III 

K4III 

K4III 

11207-3553 

11531-2812 

12021-7614 

12093+2608 

13473+2130 

170.1892 

178.2850 

180.5392 

182.3288 

206.8371 

-35.8867 

-28.2003 

-76.2411 

26.1492 

21.5122 

SAO 202391 
IRC-30185 
KAP CHA 
4 COM 
6 BOO 

4396 

4565 

4605 

4640 

5201 

98993 

103596 

104902 

105981 

120539 

K4III 

K4III 

K4III 

K4III 

K4III 

14217+2738 

14275+7555 

14501+5929 

14520-7627 

14599+2512 

215.4475 

216.8979 

222.5396 

223.0233 

224.9787 

27.6414 

75.9206 

59.4975 

-76.4611 

25.2039 

IRC+30256 
5 UMI 
IRC+60231 
SAO 257212 
OME BOO 

5430 

5552 

5540 

5600 

126307 

127700 

131507 

131109 

133124 

K4III 

K4III 

K4III 

K4III 

K4III 

15171+7200 

15207+3945 

15243+3430 

16531+1830 

17206+5328 

229.2767 

230.1896 

231.0796 

253.2921 

260.1679 

72.0045 

39.7600 

34.5103 

18.5114 

53.4672 

11 UMI 
IRC+40266 
IRC+30273 
54 HER 
IRC+50265 

5714 

5726 

5741 

6293 

6479 

136726 

137071 

137704 

152879 

157681 

K4III 

K4III 

K4III 

K4III 

K4III 

17404+2435 

18186-6131 

18466-2022 

19224-2403 

20105-5235 

265.1042 
274.6550 
281.6733 
290.6162 
302.6338 • 

24.5864 

-61.5192 

-20.3828 

-24.0625 

-52.5981 

83 HER 
XI PAV 
29 SGR 
CHI 3 SGR 
SAO 246495 

6602 

6855 

7078 

7363 

7714 

161074 

168339 

174116 

182416 

191829 

K4III 

K4III 

K4III 

K4III 

K4III 

20524+2751 

21226-0346 

22023-5952 

22031+0448 

22409-1905 

313.1058 
320.6675 
330.5958 - 

330.7888 
340.2263 - 

27.8656 

-3.7731 

-59.8783 

4.8133 

■19.0925 

32 VUL 
21 AQR 
SAO 247303 
NU PEG 
66 AQR 

8008 

8199 

8409 

8413 

8649 

199169 

203926 

209529 

209747 

215167 

K4III 

K4III 

K4III 

K4III 

K4III 
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23398-1543 

04332+4109 

07082+3924 

23493+0239 

23314+3102 


16259+0046 

00340+4412 

20570-5356 

20341-0243 

19549+5842 


00096-1812 

00181+3238 

00256+1610 

00468-7511 

01233-6437 


01370+5336 

01596-4457 

02182-5610 

02290+3555 

03571-1242 


04181+2713 

04330+1624 

04559+7411 

05088+1559 

05098-3727 


05226-1022 

05271-0107 

05523-1146 

05594-3354 

06218-2532 

06231-6957 

06327+7802 

06394+4434 

06463-5528 

06489+2339 


06490-3418 

07116-0348 

07210+5159 


354.9683 -15.7264 

68.3029 41.1628 

107.0550 39.4042 

357.3479 2.6508 

352.8667 31.0483 


246.5000 .7756 

8.5142 44.2142 

314.2700 -53.9353 

308.5296 -2.7247 

298.7433 58.7114 


2.4063 -18.2164 

4.5346 32.6339 

6.4038 16.1689 

11.7213 -75.1953 

20.8400 -64.6297 


24.2521 53.6131 
29.9242 -44.9547 
34.5713 -56.1745 
37.2608 35.9264 
59.2888 -12.7153 


64.5417 27.2322 
68.2625 16.4083 
73.9883 74.1961 
77.2033 15.9853 
77.4625 -37.4539 


80.6658 “10.3722 

81.7950 -1.1300 

88.0967 -11.7817 

89.8650 -33.9111 

95.4746 -25.5489 

95.7817 -69.9570 

98.1904 78.0400 

99.8608 44.5742 

101.5842 -55.4833 

102.2400 23.6631 


102.2637 -34.3072 
107.9212 -3.8142 
110.2654 51.9861 


IRC-20641 8987 
58 PER 1454 
63 AUR 2696 
22 PSC 9033 
72 PEG 8943 


IRC 00286 6136 

IRC+40011 152 

SAG 246824 
70 AQL 7873 

IRC+60274 7633 


IRC-20005 37 

IRC+30008 79 

48 PSC 106 

lam HYI 236 

SAO 248381 420 


222643 K4III 
29094 K4III+A3V 
54716 K4III-IIIa 
223719 K4III-IIIa 
221673 K4IIIb 


148513 K4IIIP 
3346 K5-M0III 
199642 K5-MOIII 
196321 K5II 
189276 K5II-III 


787 K5III 
1632 K5III 
2436 K5III 
4815 K5III 
8810 K5III 


IRC+50042 
CHI 1 PHE 
SAO 232717 
14 TRI 
IRC-10056 


470 10110 
602 12524 
688 14641 
736 15656 
1235 25165 


K5III 

K5III 

K5III 

K5III 

K5III 


IRC+30085 
ALF TAU 
IRC+70057 
IRC+20102 


27482 
1457 29139 
1572 31312 
1684 33554 


SAO 195639 1699 33872 


K5III 

K5III 

K5III 

K5III 

K5III 


IRC-10092 

1799 

35536 

K5III 

31 ORI 

1834 

36167 

K5III 

IRC-10101 

2065 

39853 

K5III 

AFGL 4463S 

2131 

41047 

K5III 

IRC-30061 

2311 

45018 

K5III 

PI 1 DOR 

2352 

45669 

K5III 

IRC+80014 

2363 

45866 

K5III 

PSI 4 AUR 

2459 

47914 

K5III 

SAO 234710 

2526 

49877 

K5III 

IRC+20161 

2533 

49968 

K5III 

SAO 197277 

2549 

50235 

K5III 

IRC 00150 

2731 

55775 

K5III 

IRC+50179 

2804 

57646 

K5III 
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07267-0148 

07269-1013 

111.6971 

111.7496 

-1.8008 

-10.2217 

07276-4311 

07366+1747 

07432+1837 

07435-0638 

07473-1357 

111.9121 

114.1513 

115.8067 

115.8988 

116.8388 

-43.1978 

17.7894 

18.6333 

-6.6494 

-13.9586 

08229+0215 

08234+2803 

08287+1815 

08364-1933 

08437-1049 

125.7475 

125.8550 

127.1862 

129.1046 

130.9300 

2.2661 

28.0592 

18.2642 

-19.5603 

-10.8239 

08531+1149 

09040+6704 

09121+5657 

09228-0454 

09288+2311 

133.2967 

136.0071 

138.0342 

140.7250 

142.2175 

11.8189 

67.0753 

56.9500 

-4.9006 

23.1892 

09297-5648 

09305-1317 

09564+5703 

10348-7820 

10573+4547 

142.4267 
142.6329 
149.1125 
158.7238 
164 . 3454 

-56.8131 

-13.2950 

57.0506 

-78.3470 

45.7945 

10577-1348 

11220-1035 

11392-3213 

11448-5724 

12087+8159 

164.4254 

170.5196 

174.8062 

176.2125 

182.1946 

-13.8136 

-10.5839 

-32.2214 

-57.4167 

81.9864 

12455+6703 

13047+2753 

13073+1706 

13470+1602 

13495+3441 

191.3829 

196.1942 

196.8325 

206.7650 

207.3950 

67.0625 

27.8922 

17.1161 

16.0461 

34.6917 

14260-0640 

14309+5537 

216.5121 

217.7363 

-6.6772 

55.6183 


14443-2106 221.0925 -21.1156 
15030-3604 225.7737 -36.0725 
15038-1603 225.9563 -16.0639 


IRC 00155 2865 59311 K5III 

IRC-10166 2867 59381 K5III 


SIG PUP 2878 59717 K5III 
74 GEM 2938 61338 K5III 
81 GEM 3003 62721 K5III 
IRC-10176 3014 62902 K5III 
IRC-10178 63696 K5III 


IRC 00174 3305 71095 K5III 
PHI 1 CMC 3304 71093 K5III 
THE CMC 3357 72094 K5III 
IRC-20172 3425 73603 K5III 
IRC-10205 3480 74860 K5III 


60 CMC 3550 76351 K5III 
SIG 1 UMA 3609 77800 K5III 
17 UMA 3660 79354 K5III 
28 HYA 3738 81420 K5III 
lAM LEO 3773 82308 K5III 


SAO 237067 3803 82668 K5III 
IRC-10220 3802 82660 K5III 
IRC+60199 3939 86378 K5III 
GAM CHA 4174 92305 K5III 
IRC+50206 4280 95212 K5III 


IRC-10247 4289 95314 K5III 
EPS CRT 4402 99167 K5III 
IRC-30181 4503 101666 K5III 
SAO 239373 4526 102461 K5III 
SAO 1991 4639 105943 K5III 


7 DRA 4863 111335 K5III 
41 COM 4954 113996 K5III 
IRC+20256 4962 114326 K5III 
UPS BOO 5200 120477 K5III 
AW CVN 5219 120933 K5III 


106 VIR 5410 126927 K5III 
IRC+60228 5442 128000 K5III 
IRC-20268 5513 130157 K5III 
SAO 206292 5615 133550 K5III 
NU LIB 5622 133774 K5III 
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15158-0016 228.9704 
15186-3604 229.6546 
15254-1632 231.3592 
15268+6050 231.7117 
15291+4100 232.2779 


15328+7731 233.2108 
15571+3647 239.2787 
16008+5303 240.2025 
16107+0508 242.6954 
16290+2218 247.2696 


16434+0840 250.8562 
16454-5857 251.3658 
17233+8010 260.8421 
17554+5129 268.8604 
19460-1226 296.5125 


19485-0235 297.1467 
19514-0842 297.8571 
19585+0825 299.6404 
20002-3804 300.0592 
20106-0109 302.6604 


20125+6029 303.1367 
20180+1738 304.5225 
20460-4624 311.5121 
20518+3314 312.9683 
20541-0953 313.5471 


21020+0518 315.5237 
21059+0647 316.4996 
21162+7648 319.0717 
23017-5414 345.4279 
23053+4606 346.3392 


23568-2945 359.2233 
20488-2706 312.2067 
05033-2226 75.8375 
05532-3957 88.3129 
09386+3130 144.6537 


16330-3509 248.2704 

01075+2511 16.8963 


-.2803 IRC 00263 

-36.0822 PHI 1 UJP 

-16.5436 ZET 1 LIB 

60.8433 IRC+60234 

41.0028 NU 1 BOO 


77.5181 THE UMI 
36.7850 IRC+40277 

53.0539 IRC+50247 

5.1472 9 HER 

22.3017 IRC+20302 


8.6725 43 HER 

-58.9547 SAO 102365 
80.1831 IRC+80032 

51.4931 GAM DRA 
-12.4453 IRC-10522 


-2.5892 IRC 00454 
-8.7058 56 AQL 

8.4183 IRC+10447 

-38.0817 SAO 211767 
-1.1614 66 AQL 


60.4878 IRC+60284 

17.6342 IRC+20462 

-46.4133 ZET IND 
33.2472 IRC+30461 

-9.8917 7 AQR 


5.3036 3 EQU 

6.7861 IRC+10487 

76.8022 IRC+80044 

-54.2353 KAP GRU 
46.1158 4 AND 


-29.7639 IRC-30472 

-27.1086 OME CAP 

-22.4383 EPS LEP 

-39.9647 SAO 196309 

31.5075 IRC+30214 


-35.1542 AFGL 4228 
25.1906 IRC+30020 


5690 136028 K5III 

5705 136422 K5III 

5743 137744 K5III 

5755 138265 K5III 

5763 138481 K5III 


5826 139669 K5III 

5957 143435 K5III 

5981 144204 K5III 

6047 145892 K5III 

6154 149009 K5III 


6228 151217 K5III 

6227 151203 K5III 

6529 158996 K5III 

6705 164058 K5III 

187150 K5III 


7559 187660 K5III 

7584 188154 K5III 

7648 189695 K5III 

7652 189831 K5III 

7720 192107 K5III 


7742 192781 K5III 

7780 193579 K5III 

7952 198048 K5III 

8005 199101 K5III 

8015 199345 K5III 


8066 200644 K5III 

8090 201298 K5III 

8168 203399 K5III 

8774 217902 K5III 

8804 218452 K5III 


9073 224630 K5III 

7980 198542 K5IIIa 

1654 32887 K5IIIV 

2082 40091 K6III 

3850 83787 K6III 


6166 149447 K6III 

341 6953 K7III 
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02484+3451 42.1038 
11109-4405 167.7267 
09180+3436 139.5029 


06280-1910 97.0033 
16538-1551 253.4521 
20166-5512 304.1646 
15552-6442 238.8067 
00114-8516 2.8708 

03557-1339 58.9254 
16117-0334 242.9296 
21041-2512 316.0487 
15464+1817 236.6217 
22274+4726 336.8596 


34.8536 17 PER 

-44.0995 SAO 222647 

34.6047 ALP LYN 


-19.1792 IRC-20095 

-15.8664 IRC-20338 

-55.2095 SAO 246535 

-64.7122 SAO 253368 

-85.2714 SAO 258217 

-13 . 6500 GAM ERI 

-3.5683 DEL OPH 

-25.2083 24 CAP 

18.2936 KAP SER 
47.4500 5 LAC 


843 

17709 

K7III 

4354 

97576 

K7III 

3705 

80493 

K7IIIab 



46037 

MO-lIII 


152880 

MO-lIII 

7758 

193002 

MO-lIII 


142676 

MO-MIII 

47 

1032 

M0.5III 

1231 

25025 

M0.5III 

6056 

146051 

M0.5III 

8080 

200914 

M0.5III 

5879 

141477 

M0.5IIIab 

8572 

213310 

M0II+B8V 


19569-4310 299.2437 
00205-1612 5.1442 
00274-0414 6.8717 
00428-0454 10.7158 
00504-0124 12.6150 


00540+2604 13.5108 
01211-3112 20.2992 
01320-2829 23.0175 
02103+1502 32.5808 
02150+2846 33.7633 


02335-0802 38.3833 
03055+1836 46.3771 
05324+5423 83.1167 
06395-0907 99.8875 
07029+0915 105.7271 


07368+3827 114.2196 
07381-7731 114.5287 
08508-3832 132.7229 
10193+4145 154.8313 
10272-6354 156.8017 


10508+2628 162.7121 
10592-0212 164.8200 
11284+6936 172.1158 
12173+4915 184.3354 
12497+1720 192.4275 


-43.1820 SAO 229977 
-16.2161 IRC-20008 

-4.2336 12 CET 

-4.9019 IRC 00012 
-1.4153 20 CET 


26.0683 IRC+30017 

-31.2061 IRC-30014 

-28.4925 IRC-30017 

15.0453 19 ARI 

28.7772 IRC+30037 


-8.0486 80 CET 

18.6033 54 ARI 

54.3975 IRC+50148 

-9.1181 IRC-10137 

9.2631 IRC+10151 


38.4608 01 361 

-77.5203 SAO 256431 

-38.5350 SAO 199737 

41.7539 MUU UMA 

-63.9153 SAO 250979 


26.4747 IRC+30227 

-2.2156 61 LEO 

69.6058 LAM DRA 
49.2628 3 CVN 

17.3467 32 COM 


7627 

189140 

MOII-III 


1879 

MOIII 

117 

2637 

MOIII 

201 

4301 

MOIII 

248 

5112 

MOIII 



5462 

MOIII 

400 

8498 

MOIII 


9692 

MOIII 

648 

13596 

MOIII 


14146 

MOIII 


759 

16212 

MOIII 

940 

19460 

MOIII 

1866 

36678 

MOIII 

2469 

48217 

MOIII 

2663 

53510 

MOIII 


2935 

61294 

MOIII 

3000 

62689 

MOIII 

3535 

76110 

MOIII 

4069 

89758 

MOIII 

4120 

91056 

MOIII 



94336 

MOIII 

4299 

95578 

MOIII 

4434 

100029 

MOIII 

4690 

107274 

MOIII 

4884 

111862 

MOIII 
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12525-4238 

13100+1149 

13120+1135 

13397-5032 

14265+2604 

193.1313 

197.5137 

198.0071 

204.9421 

216.6321 

-42.6456 

11.8219 

11.5964 

-50.5383 

26.0769 

SAO 223760 
IRC+10266 
IRC+10267 
SAO 241098 
IRC+30258 

4906 

4986 

4998 

5152 

14587-0233 

15523+2027 

17189+4617 

17542-4142 

18291+2507 

224.6812 

238.0912 

259.7346 

268.5587 

277.2787 

-2.5578 

20.4567 

46.2889 

-41.7111 

25.1261 

SAO 140276 
IRC+20288 
74 HER 
SAO 228578 
IRC+30336 

5590 

5924 

6464 

6682 

18487-4639 

19030+3140 

19134+3026 

19172-3154 

19266+2433 

282.1833 

285.7638 

288.3683 

289.3054 

291.6529 

-46.6567 

31.6669 

30.4372 

-31.9117 

24.5608 

SAO 229336 
IRC+30353 
IRC+30364 
IRC-30409 

alp vul 

7092 

7237 

7302 

7323 

7405 

19367-6558 

19565+1921 

20382-3146 

22469-1351 

22481-3925 

294 . 1971 
299.1346 
309.5683 
341.7367 
342.0479 

-65.9714 

19.3547 

-31.7783 

-13.8572 

-39.4228 

SAO 254627 

gam sge 

IRC-30434 
PI 2 AQR 
SAO 214134 

7455 

7635 

7909 

8679 

8685 

22497+4302 

23174+4148 

23183+3008 

23214-5209 

17156+2857 

342.4438 

349.3729 

349.5929 

350.3550 

258.9037 

43.0458 

41.8039 

30.1400 

-52.1661 

28.9653 

15 LAC 
10 AND 
63 PEG 
SAO 247858 
IRC+30303 

8699 

8876 

8882 

8898 

05476+3717 

07328+2700 

11147+0217 

01069+3521 

04194+2042 

86.9042 

113.2079 

168.6779 

16.7313 

64.8575 

37.2928 

27.0078 

2.2853 

35.3542 

20.7044 

UPS AUR 
UPS GEM 
75 LEO 
BET AND 
IRC+20075 

2011 

2905 

4371 

337 

1370 

07189+2032 

17585+4530 

19420+4139 

13240-1226 

02596+0353 

109.7492 

269.6254 

295.5221 

201.0175 

44.9158 

20.5394 

45.5014 

41.6522 

-12.4478 

3.8939 

56 GEM 
IRC+50276 
IRC+40360 
68 VIR 
alf CET 

2795 

6728 

7514 

5064 

911 

23013+2748 

345.3354 

27.8114 

bet peg 

8775 


112213 

MOIII 

114780 

MOIII 

115046 

MOIII 

119193 

MOIII 

127093 

MOIII 

132833 

MOIII 

142574 

MOIII 

157325 

MOIII 

163376 

MOIII 

170951 

MOIII 

174387 

MOIII 

177808 

MOIII 

180450 

MOIII 

181109 

MOIII 

183439 

MOIII 

184996 

MOIII 

189319 

MOIII 

196917 

MOIII 

216032 

MOIII 

216149 

MOIII 

216397 

MOIII 

219981 

MOIII 

220088 

MOIII 

220440 

MOIII 

156652 

MOIII+ 

38944 

MOIII-IIIb 

60522 

MOIII-IIIb 

98118 

MOIII-IIIb 

6860 

MOIIIa 

27639 

MOIIIab 

57423 

MOIIIab 

164646 

MOIIIab 

186619 

1 MOIIIab 

11687C 

1 MOIIIv 

18884 

M1.5III 


217906 M2.5II-II] 
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TABLE A1.2 Stars recommended for use as radiometric standards 

(by star name) 


IRAS NAME 

RA (1950) 

DEC (1950) NAME 

HR # 

HD # 

TYPE 

07368+3827 

16330-3509 

05594-3354 

06320-3611 

23053+4606 

114.2196 

248.2704 

89.8650 

98.0163 

346.3392 

38.4608 

-35.1542 

-33.9111 

-36.1919 

46.1158 

01 361 

AFGL 4228 
AFGL 4463S 
AFGL 4509S 
4 AND 

2935 

6166 

2131 

2411 

8804 

61294 

149447 

41047 

46815 

218452 

MOIII 

K6III 

K5III 

K3III 

K5III 

23174+4148 

01349+4822 

02100+4359 

02222+5003 

01069+3521 

349.3729 

23.7292 

32.5175 

35.5692 

16.7313 

41.8039 

48.3736 

43.9975 

50.0536 

35.3542 

10 AND 
51 AND 
60 AND 
65 AND 
BET AND 

8876 

464 

643 

699 

337 

219981 

9927 

13520 

14872 

6860 

MOIII 

K3III 

K3.5III 

K4III 

MOIIIa 

00358+2902 

23350+4610 

00446+2359 

10248-3048 

14415-7850 

8.9713 

353.7733 

11.1658 

156.2088 

220.3858 

29.0364 

46.1800 

23.9925 

-30.8103 

-78.8347 

EPS AND 
LAM AND 
ZET AND 
ALF ANT 
ALP APS 

163 

8961 

215 

4104 

5470 

3546 

222107 

4502 

90610 

129078 

G8IIIp 

G8III 

Kllle 

K4III 

K3III 

16256-7847 

17167-6743 

19514-0842 

20106-0109 

20341-0243 

246.4238 

259.1921 

297.8571 

302.6604 

308.5296 

-78.7897 

-67.7220 

-8.7058 

-1.1614 

-2.7247 

GAM APS 
ZET APS 
56 AQL 
66 AQL 
70 AQL 

6102 

6417 

7584 

7720 

7873 

147675 

156277 

188154 

192107 

196321 

G9III 

KlIII 

K5III 

K5III 

K5II 

20357-0116 

19483+0844 

19528+0616 

19438+1029 

19316+0716 

308.9379 

297.0912 

298.2154 

295.9717 

292.9142 

-1.2822 

8.7386 

6.2767 

10.4906 

7.2700 

71 AQL 
ALF AQL 
BET AQL 
GAM AQL 
MUU AQL 

7884 

7557 

7602 

7525 

7429 

196574 

187642 

188512 

186791 

184406 

G8III 

A7V 

G8IV 

K3II 

K3IIIb 

19518+0819 

20541-0953 

21226-0346 

21396+0103 

22409-1905 

297.9554 
313.5471 
320.6675 
324.9054 
340.2263 - 

8.3297 

-9.8917 

-3.7731 

1.0567 

•19.0925 

XI AQL 
7 AQR 

21 AQR 
26 AQR 
66 AQR 

7595 

8015 

8199 

8287 

8649 

188310 

199345 

203926 

206445 

215167 

KOIIIb 

K5III 

K4III 

K2III 

K4III 

22469-1351 

23132-0921 

22142-0801 

341.7367 - 

348.3213 

333.5525 

13.8572 

-9.3614 

-8.0325 

PI 2 AQR 
PSI 1 AQR 
THE AQR 

8679 

8841 

8499 

216032 

219449 

211391 

MOIII 

KOIII 

G8III-IV 
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02103+1502 

02449+2902 

32.5808 

41.2321 

15.0453 

29.0394 

19 ARI 
39 ARI 

648 

824 

13596 

17361 

MOIII 

K1.5III 

03055+1836 

02043+2313 

03198+2033 

05149+3319 

07082+3924 

46.3771 

31.0946 

49.9683 

78.7254 

107.0550 

18.6033 

23.2275 

20.5644 

33.3197 

39.4042 

54 ARI 
ALF ARI 
TAU 2 ARI 
16 AUR 
63 AUR 

940 

617 

1015 

1726 

2696 

19460 

12929 

20893 

34334 

54716 

MOIII 

K2III 

K3III 

K2.5IIIb 

K4III-IIIJ 

05558+4456 

05554+5416 

04537+3305 

05480+3908 

06357+4232 

88.9596 

88.8529 

73.4325 

87.0033 

98.9358 

44.9447 

54.2822 

33.0883 

39.1358 

42.5347 

BET AUR 
DEL AUR 
IOTA AUR 
NUU AUR 
PSI 2 AUR 

2088 

2077 

1577 

2012 

2427 

40183 

40035 

31398 

39003 

47174 

A2IV 

KOIII 

K3II 

KOIII 

K3III 

06394+4434 

06472+4150 

05212+3720 

05476+3717 

04589+4100 

99.8608 

101.8071 

80.3125 

86.9042 

74.7433 

44.5742 

41.8411 

37.3411 

37.2928 

41.0047 

PSI 4 AUR 
PSI 7 AUR 
SI6 AUR 
UPS AUR 
ZET AUR 

2459 

2516 

1773 

2011 

1612 

47914 

49520 

35186 

38944 

32068 

K5III 

K3III 

K4III 

MOIII-IIIt 

K4II+B8V 

13473+2130 

13542+2744 

14173+1632 

14133+1925 

15000+4035 

206.8371 

208.5721 

214.3429 

213.3317 

225.0146 

21.5122 

27.7361 

16.5370 

19.4242 

40.5869 

6 BOO 
9 BOO 
20 BOO 
ALF BOO 
bet BOO 

5201 

5247 

5370 

5340 

5602 

120539 

121710 

125560 

124897 

133208 

K4III 

K3IIIV 

K3III 

KlIII 

G8IIIa 

15134+3329 

13522+1838 

15291+4100 

14599+2512 

14296+3035 

228.3721 

208.0746 

232.2779 

224.9787 

217.4162 

33.4992 

18.6450 

41.0028 

25.2039 

30.5917 

DEL BOO 
ETA BOO 
NO 1 BOO 
OME BOO 
RHO BOO 

5681 

5235 

5763 

5600 

5429 

101491 

121370 

138481 

133124 

127665 

G8III 

GOIV 

K5III 

K4III 

K3III 

13470+1602 

05026-3532 

06111+6000 

21041-2512 

20152-1242 

206.7650 

75.6513 

92.7942 

316.0487 

303.8192 

16.0461 

-35.5500 

60.0150 

-25.2083 

-12.7022 

UPS BOO 
GAM 1 CAE 
40 CAM 
24 CAP 
ALP 2 CAP 

5200 

1652 

2201 

8080 

7754 

120477 

32820 

42633 

200914 

192947 

K5III 

K3III 

K3III 

M0.5III 

G8IIIb 

21194-1702 

20488-2706 

06228-5240 

00376+5615 

00461+5732 

319.8658 

312.2067 

95.7100 

9.4167 

11.5367 

-17.0489 

-27.1086 

-52.6672 

56.2636 

57.5461 

IOTA CAP 
OME CAP 
ALP CAR 
ALP CAS 
ETA CAS 

8167 

7980 

2326 

168 

219 

203387 

198542 

45348 

3712 

4614 

G8III 

K5IIIa 

FOII 

KOIIIa 

F9V 
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00520+5842 13.0054 
11486-4453 177.1571 
12387-4841 189.6837 
14037-3607 210.9312 
21174+6222 319.3513 


20442+6139 311.0713 
23372+7721 354.3175 
00274-0414 6.8717 
00504-0124 12.6150 
01231-1451 20.7904 


02335-0802 38.3833 
02596+0353 44.9158 
00410-1815 10.2738 
01060-1026 16.5229 
00168-0906 4.2208 

00534-1132 13.3713 
01215-0826 20.3771 
01489-1034 27.2483 
10348-7820 158.7238 
12021-7614 180.5392 


08221-7719 125.5404 
06429-1639 100.7296 
06538-1358 103.4587 
06345-1912 98.6271 
06518-1158 102.9621 


07270+1206 111.7579 
07366+0520 114.1621 
08531+1149 133.2967 
08138+0920 123.4504 
08418+1820 130.4596 


08436+2856 130.9196 
08234+2803 125.8550 
09124+1509 138.1163 
08287+1815 127.1862 
05491-3546 87.2988 


06202-3324 95.0713 
05576-4249 89.4038 
06147-3507 93.6942 


58.7022 UPS 1 CAS 

-44.8950 B CEN 

-48.6844 GAM CEN 

-36.1303 TET CEN 

62.3733 ALF CEP 


61.6514 ETA CEP 

77.3545 GAM CEP 

-4.2336 12 CET 

-1.4153 20 CET 

-14.8592 46 CET 


-8.0486 80 CET 

3.8939 ALF CET 
-18.2600 BET CET 
-10.4472 ETA CET 
-9 . 1014 IOTA CET 

-11.5403 PHI 3 CET 
-8.4442 THE CET 
-10.5817 ZET CET 
-78.3470 GAM CHA 
-76.2411 KAP CHA 


-77.3236 TET CHA 

-16.6581 ALF CMA 

-13.9778 MUU CMA 

-19.2125 NUU 2 CMA 

-11.9739 THE CMA 


12.1111 6 CMI 

5.3456 ALF CMI 

11.8189 60 CNC 

9.3408 BET CNC 

18.3378 DEL CNC 


28.9439 IOTA CNC 

28.0592 PHI 1 CNC 

15.1503 PI 2 CNC 

18.2642 THE CNC 

-35.7822 BET COL 


-33.4097 DEL COL 
-42.8169 ETA COL 
-35.1217 KAP COL 


253 

5234 

K2III 

4546 

102964 

K3III 

4819 

110304 

AlIV 

5288 

123139 

KOIIIb 

8162 

203280 

A7IV 


7957 

198149 

KOIV 

8974 

222404 

KlIII-IV 

117 

2637 

MOIII 

248 

5112 

MOIII 

412 

8705 

K2.5IIIb 

759 

16212 

MOIII 

911 

18884 

M1.5III 

188 

4128 

KOIII 

334 

6805 

K1.5III 

74 

1522 

K1.5III 

267 

5437 

K4III 

402 

8512 

KOIII 

539 

11353 

KOIII 

4174 

92305 

K5III 

4605 

104902 

K4III 


3340 

71701 

KlIII 

2491 

48915 

AIV 

2593 

51250 

G5III+A2 

2429 

47205 

KlIII 

2574 

50778 

K4III 


2864 

59294 

KlIII 

2943 

61421 

F5IV 

3550 

76351 

K5III 

3249 

69267 

K4III 


3461 74442 KOIII 


3475 74739 G7.5IIIa 

3304 71093 K5III 

3669 79554 KlIII 

3357 72094 K5III 

2040 39425 K1.5III 


2296 44762 G7II 

2120 40808 KOIII 

2256 43785 KOIII 
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12093+2608 

12326+1839 


12441+1650 

12497+1720 

12578+3103 

13047+2753 

12244+2832 


19065-3925 

15555+2701 

10573-1801 

11168-1430 

11220-1035 


12317-2307 

12173+4915 

13495+3441 

19493+5251 

20435+3032 


20442+3347 

19159+5316 

21321+4522 

20451+3411 

21107+3001 

06231-6957 

12326+7017 

12455+6703 

12580+6652 

18258+6531 


18220+7242 

19125+6734 

19483+7008 

17554+5129 

15238+5908 


11284+6936 

16232+6137 

18504+5919 

18550+7113 

17526+5652 


182.3288 26.1492 

188.1546 18.6536 


191.0433 16.8486 
192.4275 17.3467 
194.4692 31.0547 
196.1942 27.8922 
186.1117 28.5456 


286.6458 -39.4228 
238.8783 27.0214 
164.3300 -18.0308 
169.2083 -14.5053 
170.5196 -10.5839 


187.9304 -23.1181 
184.3354 49.2628 
207.3950 34.6917 
297.3412 52.8586 
310.8971 30.5356 


311.0517 33.7847 
288.9892 53.2767 
323.0333 45.3736 
311.2967 34.1892 
317.6992 30.0186 

95.7817 -69.9570 
188.1537 70.2978 
191.3829 67.0625 
194.5033 66.8669 
276.4642 65.5322 


4 COM 4640 

24 COM 4792 


27 COM 4851 
32 COM 4884 
37 COM 4924 
41 COM 4954 
GAM COM 4737 


bet CRA 7259 
EPS CRB 5947 
ALF CRT 4287 
del CRT 4382 
EPS CRT 4402 


bet CRV 4786 
3 CVN 4690 
AW CVN 5219 
20 CYG 7576 
52 CYG 7942 


EPS CYG 7949 
KAP CYG 7328 
RHO CYG 8252 
T CYG 7956 
ZET CYG 8115 

PI 1 DOR 2352 

6 DRA 4795 

7 DRA 4863 
9 DRA 4928 
42 DRA 6945 


105981 K4III 
109511 K2III 


111067 K3III 
111862 MOIII 
112989 G9III 
113996 K5III 
108381 K2III 


178345 KOII 
143107 K2IIIab 
95272 KlIII 
98430 G8III“IY 
99167 K5III 


109379 G5II 
107274 MOIII 
120933 K5III 
188056 K3III 
197912 KOIII 


197989 KOIII 
181276 G9III 
205435 G8III 
198134 K3III 
202109 G8III-IIla 

45669 K5III 
109551 K2III 
111335 K5III 
113092 K2III 
170693 K2III 


275.5042 
288.1408 
297 . 0904 
268.8604 
230.9508 


L72.1158 
245.8246 
282 . 6183 
283.7608 
268 . 1683 


72.7089 

67.5742 

70.1417 

51.4931 

59.1414 


69.6058 

61.6272 

59.3270 

71.2308 

56.8797 


CHI DRA 
del DRA 
EPS DRA 
gam DRA 
IOTA DRA 


lam DRA 
MUU DRA 
OMI DRA 
UPS DRA 
XI DRA 


6927 170153 
7310 180711 
7582 188119 
6705 164058 
5744 137759 


4434 100029 
6132 148387 
7125 175306 
7180 176524 
6688 163588 


F7V 

G9III 

G8III 

K5III 

K2III 


MOIII 

G8IIIab 

G9IIIb 

KOIII 

K2III 
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21020+0518 

03423-0027 

04221-3407 

04293-0009 

04358-1424 


03408-0955 

03557-1339 

02386-4004 

04315-2952 

04335-3039 


02470-3236 

06415+2901 

06411+1316 

07189+2032 

07366+1747 


07410+2554 

07432+1837 

07314+3159 

07422+2808 

06348+1626 


07226+2753 

07414+2431 

07401+2900 

07328+2700 

23075-4531 


23017-5414 

22031-3947 

22579-5301 

16107+0508 

16434+0840 

16496+2444 

16531+1830 

17189+4617 

17404+2435 

18215+2144 


16280+2135 

17287+2608 

16411+3900 


315.5237 

55.5954 

65.5404 

67.3288 

68.9667 


55.2108 

58.9254 

39.6742 

67.8863 

68.3996 


41.7521 

100.3983 

100.2913 

109.7492 

114.1513 


115.2637 

115.8067 

112.8525 

115.5633 

98.7100 


110.6533 

115.3587 

115.0454 

113.2079 

346.8875 


345.4279 

330.7775 

344.4838 

242.6954 

250.8562 

252.4200 

253.2921 

259.7346 

265.1042 

275.3925 


247.0158 

262.1783 

250.2937 


5.3036 

-.4533 

-34.1317 

-.1503 

-14.4025 


-9.9247 

-13.6500 

-40.0683 

-29.8689 

-30.6642 


-32.6133 

29.0233 

13.2800 

20.5394 

17.7894 


25.9053 

18.6333 

31.9992 

28.1478 

16.4433 


27.8989 

24.5189 

29.0053 

27.0078 

-45.5175 


-54.2353 

-39.7867 

-53.0228 

5.1472 

8.6725 

24.7392 

18.5114 

46.2889 

24.5864 

21.7431 


21.5972 

26.1467 

39.0150 


3 EQU 
25 ERI 
43 ERI 
45 ERI 
53 ERI 


DEL ERI 
GAM ERI 
IOTA ERI 


UPS 

1 ERI 

UPS 

2 ERI 

BET 

FOR 

28 

GEM 

30 

GEM 

56 

GEM 

74 

GEM 


76 

GEM 

81 

GEM 

ALF 

GEM 

BET 

GEM 

GAM 

GEM 

IOTA GEM 

KAP 

GEM 

SIG 

GEM 

UPS 

GEM 


IOTA GRU 


KAP GRU 
LAM GRU 
ZET GRU 
9 HER 
43 HER 

51 HER 
54 HER 
74 HER 
83 HER 
109 HER 


BET HER 
LAM HER 
MUU HER 


8066 

200644 

1150 

23413 

1393 

28028 

1437 

28749 

1481 

29503 


1136 

23249 

1231 

25025 

794 

16815 

1453 

29085 

1464 

29291 


841 

17652 

2480 

48450 

2478 

48433 

2795 

57423 

2938 

61338 


2983 

62285 

3003 

62721 

2891 

60179 

2990 

62509 

2421 

47105 


K5III 

K4III 

K4III 

K3II-III 

K2IIIb 


KOIV 

M0.5III 

KOIII 

KOIII 

G8III 


G8IIIb 

K4III 

KOIII 

MOIIIab 

K5III 


K4-5III 

K5III 

AIV 

KOIIIb 

AOIV 


2821 

58207 

G9IIIb 

2985 

62345 

G8IIIa 

2973 

62044 

KlIII 

2905 

60522 

MOIII-IIIb 

8820 

218670 

KlIII 


8774 

217902 

K5III 

8411 

209688 

K3III 

8747 

217364 

G9III 

6047 

145892 

K5III 

6228 

151217 

K5III 

6270 

152326 

K0.5IIIa 

6293 

152879 

K4III 

6464 

157325 

MOIII 

6602 

161074 

K4III 

6895 

169414 

K2III 


6148 148856 G7IIIa 

6526 158899 K3.5III 

6220 150997 G8IIIb 
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266.1217 27.7408 

258.3250 36.8642 


MUU HER 

PI HER 6418 


6695 

6703 

6212 

1326 

3431 


3484 

3738 

4145 

5381 

5526 


3748 

3482 

5020 

3845 


161797 

G5IV 

156283 

K3IIab 

163770 

Kllla 

163993 

G8III 

150680 

GOIV 

26967 

K2III 

73840 

K4III 

74918 

G8IIIb 

81420 

K5III 

91550 

K4III 

125932 

K3III 

130694 

K3III 

81797 

K3II-III 

74874 

G5III 

115659 

G8IIIa 

83618 

K2.5III-II 

90432 

K4III 


17444+2744 

17133+3651 


17545+3715 

17558+2915 

16393+3141 

04123-4225 

08376-1217 


08440-1321 

09228-0454 

10316-2329 

14201-2731 

14473-2745 


09251-0826 

08441+0636 

13161-2254 

09372-0054 

10236-1634 


10471-1555 

09033+0517 

14035-2626 

08361+0331 

09490-1436 


11305-3134 

08527+0608 

00235-7731 

00468-7511 

02507-7516 


20340-4728 

21598-5700 

20460-4624 

00428-0454 

01401-0356 


07116-0348 

07267-0148 

07596+0228 

08229+0215 

09358+0452 


268.6346 

268.9558 

249.8429 

63.0838 

129.4138 


131.0042 

140.7250 

157.9079 

215.0500 

221.8300 


141.2821 

131.0275 

199.0483 

144.3246 

155.9158 


161.7904 

135.8362 

210.8792 

129.0358 

147.2679 


172.6304 

133.1867 

5.8863 

11.7213 

42.6904 


308 . 5146 
329.9579 
311.5121 
10.7158 
25.0475 


107.9212 

111.6971 

119.9146 

125.7475 

143.9633 


37.2556 

29.2517 

31.6956 

-42.4186 

-12.2981 


-13.3647 

-4.9006 

-23.4861 

-27.5264 

-27.7531 


-8.4403 

6.6036 

-22.9081 

-.9144 

-16.5811 


-15.9297 

5.2925 

-26.4439 

3.5183 

-14.6117 


-31.5803 

6.1369 

-77.5319 

-75.1953 

-75.2711 


-47.4672 

-57.0158 

-46.4133 

-4.9019 

-3.9419 


-3.8142 

-1.8008 

2.4750 

2.2661 

4.8744 


THE HER 
XI HER 
ZET HER 
ALF HOR 
6 HYA 


12 HYA 
28 HYA 
44 HYA 
51 HYA 
58 HYA 


ALP HYA 
EPS HYA 
GAM HYA 
IOTA HYA 
MUU HYA 


NUU HYA 
OHE HYA 
PI HYA 
SIG HYA 
UPS 1 HYA 


XI HYA 
ZET HYA 
BET HYI 
lam HYI 
NU HYI 


ALP IND 
EPS IND 
ZET IND 
IRC 00012 
IRC 00024 


IRC 00150 
IRC 00155 
IRC 00167 
IRC 00174 
IRC 00189 


4232 

93813 

3613 

77996 

5287 

123123 

3418 

73471 

3903 

85444 

4450 

100407 

3547 

76294 

98 

2151 

236 

4815 

872 

18293 


7869 

196171 

8387 

209100 

7952 

198048 

201 

4301 

500 

10550 

2731 

55775 

2865 

59311 

3145 

66141 

3305 

71095 

3834 

83425 


KO-lIII 

K2II-III 

K2III 

K2III 

G7III-IIIb 


G8III 

G9II-III 

GlIV 

K5III 

K3III 


KOIII 

K4-5V 

K5III 

MOIII 

K3II-III 


K5III 

K5III 

K2III 

K5III 

K3III 
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15158-0016 228.9704 
16259+0046 246.5000 
19485-0235 297.1467 
05342+1100 83.5733 
07008+1101 105.2167 


07029+0915 105.7271 
13100+1149 197.5137 
13120+1135 198.0071 
13147+1356 198.6975 
17162+1054 259.0638 


19585+0825 299.6404 
21059+0647 316.4996 
04194+2042 64.8575 
05088+1559 77.2033 
06489+2339 102.2400 


12310+2443 187.7608 
13073+1706 196.8325 
15523+2027 238.0912 
16290+2218 247.2696 
20180+1738 304.5225 


00181+3238 4.5346 
00540+2604 13.5108 
01075+2511 16.8963 
02150+2846 33.7633 
03155+3402 48.8988 


03173+2852 49.3254 
04077+3327 61.9396 
04181+2713 64.5417 
09386+3130 144.6537 
10508+2628 162.7121 


14217+2738 215.4475 
14265+2604 216.6321 
15243+3430 231.0796 
17156+2857 258.9037 
18291+2507 277.2787 


18440+2636 281.0171 

19030+3140 285.7638 


-.2803 IRC 00263 

.7756 IRC 00286 

-2.5892 IRC 00454 

11.0061 IRC+10093 

11.0267 IRC+10148 


9.2631 IRC+10151 
11.8219 IRC+10266 
11.5964 IRC+10267 
13.9389 IRC+10269 
10.9158 IRC+10325 


8.4183 IRC+10447 

6.7861 IRC+10487 

20.7044 IRC+20075 

15.9853 IRC+20102 

23.6631 IRC+20161 


24.7253 IRC+20243 
17 . 1161 IRC+20256 
20.4567 IRC+20288 
22.3017 IRC+20302 
17.6342 IRC+20462 


32.6339 IRC+30008 
26.0683 IRC+30017 
25.1906 IRC+30020 
28.7772 IRC+30037 
34.0406 IRC+30058 


28.8686 IRC+30062 
33.4569 IRC+30073 
27.2322 IRC+30085 
31.5075 IRC+30214 
26.4747 IRC+30227 


27.6414 IRC+30256 
26.0769 IRC+30258 
34.5103 IRC+30273 
28.9653 IRC+30303 
25.1261 IRC+30336 


26.6078 IRC+30342 

31.6669 IRC+30353 


5690 

136028 

K5III 

6136 

148513 

K4IIIp 

7559 

187660 

K5III 

1908 

37171 

K4III 

2649 

52960 

K3III 


2663 

53510 

MOIII 

4986 

114780 

MOIII 

4998 

115046 

MOIII 

5013 

115478 

K3III 

6433 

156681 

K4II-III 


7648 

189695 

K5III 

8090 

201298 

K5III 

1370 

27639 

MOIIIab 

1684 

33554 

K5III 

2533 

49968 

K5III 



109282 

KOV 

4962 

114326 

K5III 

5924 

142574 

MOIII 

6154 

149009 

K5III 

7780 

193579 

K5III 


79 

1632 

K5III 


5462 

MOIII 

341 

6953 

K7III 


14146 

MOIII 

991 

20468 

K2III 


999 

20644 

K2II-III 

1286 

26311 

KlII-III 


27482 

K5III 

3850 

83787 

K6III 


94336 

MOIII 



126307 

K4III 


127093 

MOIII 

5741 

137704 

K4III 


156652 

MOIII+ 


170951 

MOIII 

7064 

173780 

K3III 

7237 

177808 

MOIII 


105 


19134+3026 

20518+3314 

00340+4412 


14363+4351 

15207+3945 

15571+3647 

17079+4050 

19420+4139 

01370+5336 

05324+5423 

07210+5159 

10573+4547 

16008+5303 


17206+5328 

17585+4530 

09564+5703 

14309+5537 

14501+5929 


15268+6050 

19549+5842 

20125+6029 

01125+7128 

04009+6832 


04559+7411 

07542+7403 

10395+6920 

06327+7802 

06528+7702 


17233+8010 

21162+7648 

01434-0558 

03571-1242 

04317-0904 


05226-1022 

05523-1146 

06218-1130 

06290-1221 

06344-1316 


288.3683 

312.9683 

8.5142 

30.4372 

33.2472 

44.2142 

IRC+30364 

IRC+30461 

IRC+40011 

7302 

8005 

152 

180450 

199101 

3346 

MOIII 

K5III 

K5-M0III 

219.0808 

230.1896 

239.2787 

256.9833 

295.5221 

43.8575 

39.7600 

36.7850 

40.8386 

41.6522 

IRC+40260 

IRC+40266 

IRC+40277 

IRC+40291 

IRC+40360 

5464 

5726 

5957 

6388 

7514 

128902 

137071 

143435 

155410 

186619 

K2III 

K4III 

K5III 

K3III 

MOIIIab 

24.2521 

83.1167 

110.2654 

164.3454 

240.2025 

53.6131 

54.3975 

51.9861 

45.7945 

53.0539 

IRC+50042 

IRC+50148 

IRC+50179 

IRC+50206 

IRC+50247 

470 

1866 

2804 

4280 

5981 

10110 

36678 

57646 

95212 

144204 

K5III 

MOIII 

K5III 

K5III 

K5III 

260.1679 

269.6254 

149.1125 

217.7363 

222.5396 

53.4672 

45.5014 

57.0506 

55.6183 

59.4975 

IRC+50265 

IRC+50276 

IRC+60199 

IRC+60228 

IRC+60231 

6479 

6728 

3939 

5442 

5552 

157681 

164646 

86378 

128000 

131507 

K4III 

MOIIIab 

K5III 

K5III 

K4III 

231.7117 

298.7433 

303.1367 

18.1421 

60.2454 

60.8433 

58.7114 

60.4878 

71.4792 

68.5436 

IRC+60234 

IRC+60274 

IRC+60284 

IRC+70021 

IRC+70049 

5755 

7633 

7742 

365 

1241 

138265 

189276 

192781 

7389 

25274 

K5III 

K5II-III 

K5III 

KIV 

K2III 

73.9883 

118.5638 

159.8796 

98.1904 

103.2125 

74.1961 

74.0536 

69.3381 

78.0400 

77.0453 

IRC+70057 

IRC+70080 

IRC+70098 

IRC+80014 

IRC+80016 

1572 

3075 

4181 

2363 

2527 

31312 

64307 

92523 

45866 

49878 

K5III 

K3III 

K3III-IIIb 

K5III 

K4III 

260.8421 

319.0717 

25.8704 

59.2888 

67.9492 

80.1831 

76.8022 

-5.9819 

-12.7153 

-9.0725 

IRC+80032 

IRC+80044 

IRC-10024 

IRC-10056 

IRC-10071 

6529 

8168 

513 

1235 

1452 

158996 

203399 

10824 

25165 

29065 

K5III 

K5III 

K4III 

K5III 

K4III 

80 . 6658 
88.0967 
95.4583 
97.2646 
98.6183 

-10.3722 

-11.7817 

-11.5014 

-12.3544 

-13.2775 

IRC-10092 

IRC-10101 

IRC-10121 

IRC-10127 

IRC-10132 

1799 

2065 

2305 

2379 

2428 

35536 

39853 

44951 

46184 

47182 

K5III 

K5III 

K3III 

K3III 

K4-5III 
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06369-1405 99.2500 
06395-0907 99.8875 
07269-1013 111.7496 
07435-0638 115.8988 
07473-1357 116.8388 


08437-1049 130.9300 
09305-1317 142.6329 
10577-1348 164.4254 
19460-1226 296.5125 
00096-1812 2.4063 


00205-1612 5.1442 
04429-2122 70.7283 
06280-1910 97.0033 
08364-1933 129.1046 
09250-2207 141.2558 

14443-2106 221.0925 
16538-1551 253.4521 
23398-1543 354.9683 
01211-3112 20.2992 
01320-2829 23.0175 


04412-3051 70.3025 
06012-2616 90.3121 
06218-2532 95.4746 
06359-3217 98.9796 
08194-3253 124.8521 


10271-2924 156.7921 
11392-3213 174.8062 
11531-2812 178.2850 
19172-3154 289.3054 
20011-3211 300.2900 


20382-3146 309.5683 
21103-2749 317.5842 
23568-2945 359.2233 
22274+4726 336.8596 
22383+4400 339.5808 


22497+4302 342.4438 

22215+5158 335.3967 


-14.0994 IRC-10135 

-9.1181 IRC-10137 

-10.2217 IRC-10166 

-6.6494 IRC-10176 

-13.9586 IRC-10178 


-10.8239 IRC-10205 
-13.2950 IRC-10220 
-13.8136 IRC-10247 
-12.4453 IRC-10522 
-18.2164 IRC-20005 


-16.2161 IRC-20008 
-21.3736 IRC-20061 
-19.1792 IRC-20095 
-19.5603 IRC-20172 
-22.1253 IRC-20190 

-21.1156 IRC-20268 
-15.8664 IRC-20338 
-15.7264 IRC-20641 
-31.2061 IRC-30014 
-28.4925 IRC-30017 


-30.8581 IRC-30040 
-26.2822 IRC-30053 
-25.5489 IRC-30061 
-32.2953 IRC-30068 
-32.8939 IRC-30123 


-29.4075 IRC-30166 
-32.2214 IRC-30181 
-28.2003 IRC-30185 
-31.9117 IRC-30409 
-32.1986 IRC-30424 


-31.7783 IRC-30434 

-27.8256 IRC-30443 

-29.7639 IRC-30472 

47.4500 5 LAC 

44.0150 11 lac 


43.0458 15 LAC 

51.9753 BET LAC 


2450 

47667 

K2II 

2469 

48217 

MOIII 

2867 

59381 

K5III 

3014 

62902 

K5III 


63696 

K5III 

3480 

74860 

K5III 

3802 

82660 

K5III 

4289 

95314 

K5III 


187150 

K5III 

37 

787 

K5III 



1879 

MOIII 

1521 

30238 

K4III 


46037 

MO-lIII 

3425 

73603 

K5III 

3749 

81799 

K3III 

5513 

130157 

K5III 


152880 

MO-lIII 

8987 

222643 

K4III 

400 

8498 

MOIII 


9692 

MOIII 

1509 

30083 

K2III 

2140 

41312 

K3III 

2311 

45018 

K5III 

2447 

47536 

K2III 

3282 

70555 

K3II 

4117 

90957 

K3III 

4503 

101666 

K5III 


4565 103596 K4III 

7323 181109 MOIII 

7659 190056 KlIII 


7909 196917 MOIII 

8110 201901 K3III 

9073 224630 K5III 

8572 213310 M0II+B8V 

8632 214868 K3III 


8699 216397 MOIII 

8538 212496 G8.5IIIb 
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09292+0956 

09436+1202 

10052+1014 

142.3212. 

145.9212 

151.3129 

9.9367 

12.0425 

10.2422 

6 LEO 

18 LEO 
31 LEO - 

3779 

3877 

3980 

82381 

84561 

87837 

K3III 
K4III ' 

K3.5IIIb 

10592-0212 

11147+0217 

11277-0243 

09430+2400 

09217+2623 

164.8200 

168.6779 

171.9413 

145.7525 

140.4375 

-2.2156 

2.2853 

-2.7278 

24.0058 

26.3978 

61 LEO 
75 LEO 
87 LEO 
EPS LEO 
KAP LEO 

4299 

4371 

4432 

3873 

3731 

95578 

98118 

99998 

84441 

81146 

MOIII 

M0III-III1= 

K3.5III-II 

GUI 

K2III 

09288+2311 

09499+2614 

11343-0032 

05261-2047 

05491-2053 

142.2175 

147.4779 

173.5996 

81.5250 

87.2925 

23.1892 

26.2436 

-.5478 

-20.7986 

-20.8878 

lam LEO 
MUU LEO 
UPS LEO 
bet LEP 
del LEP 

3773 

3905 

4471 

1829 

2035 

82308 

85503 

100920 

36079 

39364 

K5III 
K2IIIb 
G8 .5111 
G5II 

G8III-IV 

05033-2226 

15373-2339 

15038-1603 

15509-1634 

15339-2758 

75.8375 
234.3267 
225.9563 
237.7446 
233 . 4954 

-22.4383 

-23.6561 

-16.0639 

-16.5831 

-27.9700 

EPS LEP 
42 LIB 
NU LIB 
THE LIB 
UPS LIB 

1654 

5824 

5622 

5908 

5794 

32887 

139663 

133774 

142198 

139063 

K5IIIV 

K3III 

K5III 

G8.5IIIb 

K3III 


15254-1632 

10505+3428 

10249+3657 

15147-2957 

15346-4224 

15186-3604 

06529+5829 

07510+4741 

08194+4320 

09180+3436 


231.3592 

162.6308 

156.2492 

228.6950 

233.6679 

229 . 6546 
103.2387 
117.7675 
124.8533 
139.5029 


-16.5436 

34.4822 

36.9631 

-29.9661 

-42.4045 

-36.0822 

58.4894 

47.6967 

43.3495 

34.6047 


ZET 1 LIB 
46 U(I 

bet lmi 
2 LOP 
OME LBP 

PHI 1 UJP 
15 LYN 
26 LYN 
31 LYN 
alp LYN 


5743 137744 

4247 94264 

4100 90537 

5686 135758 

5797 139127 

5705 136422 

2560 50522 

3066 64144 

3275 70272 

3705 80493 


K5III 

KOIII 

G9IIIab 

G9IIIa 

K4.5III 

K5III 

G5III-IV 

K4III 

K4.5III-II 

K7IIIab 


18352+3844 278.8129 
18181+3602 274.5258 
18581+3204 284.5350 
06452+0228 101.3125 
07572-0332 119.3121 
07586-0115 119.6704 


38.7378 ALF LYR 

36.0406 KAP LYR 

32.0744 LAM LYR 

2.4686 18 MON 

-3.5425 27 MON 

-1.2528 28 MON 


7001 172167 

6872 168775 

7192 176670 

2506 49293 

3122 65695 

3141 65953 


AOV 

K2IIIab 

K2.5III 

KOIII 

K2III 

K4III 


07388-0926 

14186—8326 

21360-7736 

23590-7720 


114.7133 

214.6604 

324.0079 

359.7567 


-9.4336 

-83.4417 

-77.6153 

-77.3450 


alp MON 
del OCT 
NU OCT 
the OCT 


2970 61935 KOIII 

5339 124882 K2III 

8254 205478 KOIII 

9084 224889 K3III 
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17326+1235 


17409+0435 

16117-0334 

16156-0434 

16552+0927 

17240+0410 


05215-0751 

05271-0107 

05398+0127 

05498+0150 

04535+1326 


05341+0915 

04471+0652 

04559+0138 

05107+0248 

18186-6131 


18372-7128 

21197+1935 

23183+3008 

23205+1202 

23314+3102 


23013+2748 

22441+2318 

22475+2420 

22031+0448 

02484+3451 


02559+3459 

04332+4109 

03011+5318 

03061+4440 

03080+3925 

03270+4749 

02506+5233 

00238-4234 

01038-4659 

01596-4457 


263.1550 

12.5922 

ALF OPH 

6556 159561 A5III 

265.2496 
242 . 9296 
243.9179 
253.8221 
261.0075 

4.5878 

-3.5683 

-4.5719 

9.4508 

4.1819 

BET OPH 
DEL OPH 
EPS OPH 
KAP OPH 
SIG OPH 

6603 

6056 

6075 

6299 

6498 

161096 K2III 
146051 M0.5III 
146791 G9.5IIIb 
153210 K2III 
157999 K2II 

80.3842 

81.7950 

84.9713 

87.4588 

73.3888 

-7.8519 

-1.1300 

1.4517 

1.8447 

13.4369 

29 ORI 
31 ORI 
51 ORI 
56 ORI 
OMI 2 ORI 

1784 

1834 

1963 

2037 

1580 

35369 

36167 

37984 

39400 

31421 

G8III 

K5III 

KlIII 

K1.5IIb 

K2III 

83.5408 
71.7838 
73.9892 
77.6796 
274 . 6550 

9.2628 

6.8756 

1.6383 

2.8039 

-61.5192 

PHI 2 ORI 
PI 3 ORI 
PI 6 ORI 
RHO ORI 
XI PAV 

1907 

1543 

1601 

1698 

6855 

37160 

30652 

31767 

33856 

168339 

KOIIIb 

F6V 

K2II 

K3III 

K4III 

279.3033 

319.9442 

349.5929 

350.1375 

352.8667 

-71.4756 

19.5897 

30.1400 

12.0389 

31.0483 

ZET PAV 
1 PEG 

63 PEG 
66 PEG 
72 PEG 

6982 

8173 

8882 

8893 

8943 

171759 

203504 

220088 

220363 

221673 

KOIII 

KlIII 

MOIII 

K3III 

K4IIIb 

345.3354 

341.0300 

341.8987 

330.7888 

42.1038 

27.8114 

23.3017 

24.3367 

4.8133 

34.8536 

BET PEG 
LAM PEG 
MUU PEG 
NU PEG 
17 PER 

8775 

8667 

8684 

8413 

843 

217906 

215665 

216131 

209747 

17709 

M2.5II-III 

G8IIIa 

G8III 

K4III 

K7III 

43.9892 

68.3029 

45.2904 

46.5300 

47.0142 

34.9839 

41.1628 

53.3119 

44.6675 

39.4231 

24 PER 
58 PER 
GAM PER 
KAP PER 
OME PER 

882 

1454 

915 

941 

947 

18449 

29094 

18925 

19476 

19656 

K2III 

K4III+A3V 

G8III+A2V 

KOIII 

Kill 

51.7592 
42.6721 
5.9571 - 

15.9688 - 

29.9242 - 

47.8244 

52.5586 

■42.5803 

46.9836 

44.9547 

SIG PER 
TAU PER 
ALF PHE 
BET PHE 
CHI 1 PHE 

1052 

854 

99 

322 

602 

21552 

17878 

2261 

6595 

12524 

K3III 

G4III+A4V 

KOIIIb 

G8III 

K5III 
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01291-4919 

05489-5610 

22531-3248 

23177+0506 

23493+0239 


00027-0559 

00180+0754 

00256+1610 

01003+0737 

23146+0300 


01275+0553 

01388+0514 

01427+0854 

01110+2419 

23254+0606 


07474-1706 

08054-2409 

07276-4311 

06486-5033 

08484-2731 


09058-2539 

03435-6457 

04156-5925 

04004-6113 

01015+8559 


04509+8107 

09301+8132 

12087+8159 

22477+8253 

16454-5857 


14587-0233 

02210-3748 

03409-3728 

03475-3621 

05098-3727 


05532-3957 

06490-3418 


22.2958 

87.2317 

343.2946 

349.4458 

357.3479 

-49.3306 

-56.1792 

-32.8081 

5.1069 

2.6508 

DEL PHE 
GAM PIC 
DEL PSA 
7 PSC 
22 PSC 

440 

2042 

8720 

8878 

9033 

9362 

39523 

216763 

220009 

223719 

KOIIIb 

KlIII 

G8III 

K2III 

K4III-IIIa 

.6913 

4.5038 

6.4038 

15.0879 

348.6508 

-5.9875 
7.9114 
16 . 1689 
7.6225 
3.0089 

33 PSC 
41 PSC 
48 PSC 
EPS PSC 
GAM PSC 

3 

80 

106 

294 

8852 

28 

1635 

2436 

6186 

219615 

KlIII 

K3III 

K5III 

KOIII 

G9III 

21.8925 

24.7050 

25.6871 

17.7579 

351.3571 

5.8856 

5.2350 

8.9067 

24.3192 

6.1036 

MUU PSC 
NUU PSC 
OMI PSC 
PHI PSC 
THE PSC 

434 

489 

510 

360 

8916 

9138 

10380 

10761 

7318 

220954 

K4III 

K3IIIb 

G8III 

KOIII 

KlIII 


116.8575 

121.3533 

111.9121 

102.1742 

132.1008 

-17.1008 

-24.1581 

-43.1978 

-50.5547 

-27.5222 

6 PUP 
RHO PUP 
SIG PUP 
TAU PUP 
GAM PYX 

3044 

3185 

2878 

2553 

3518 

63697 

67523 

59717 

50310 

75691 

K3III 
F6IIp Del 
K5III 
KlIII 
K3III 

136 . 4654 
55.8979 
63.9042 
60.1233 
15.3929 

-25.6567 

-64.9617 

-59.4233 

-61.2175 

85.9894 

KAP PYX 

bet ret 

EPS RET 
IOTA RET 
SAO 181 

3628 

1175 

1355 

1266 

285 

78541 

23817 

27442 

25728 

5848 

K4III 

K2III 

K2IVa 

K4III 

K2II-III 

72.7363 

142.5404 

182.1946 

341.9383 

251.3658 

81.1169 

81.5483 

81.9864 

82.8889 

-58.9547 

SAO 783 
SAO 1551 
SAO 1991 
SAO 3794 
SAO 102365 

1523 

3751 

4639 

8702 

6227 

30338 

81817 

105943 

216446 

151203 

K3III 

K3III 

K5III 

K3III 

K5III 

224.6812 

35.2596 

55.2458 

56.8954 

77.4625 

-2.5578 

-37.8031 

-37.4706 

-36.3514 

-37.4539 

SAO 140276 
SAO 193679 
SAO 194475 
SAO 194559 
SAO 195639 

5590 

700 

1143 

1195 

1699 

132833 

14890 

23319 

24160 

33872 

MOIII 

K2III 

K2.5III 

G9II-III 

K5III 

88.3129 

102.2637 

-39.9647 

-34.3072 

SAO 196309 
SAO 197277 

2082 

2549 

40091 

50235 

K6III 

K5III 
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08508-3832 132.7229 
11207-3553 170.1892 
15030-3604 225.7737 

18188-3840 274.7133 
20002-3804 300.0592 
20478-3806 311.9525 
22481-3925 342.0479 
03352-4026 53.8242 


07094-4850 107.3608 
07468-4656 116.7054 
08050-4507 121.2663 
10134-4251 153.3575 
10201-4123 155.0429 


10308-4644 157.7092 
11109-4405 167.7267 
12114-4526 182.8554 
12397-4832 189.9487 
12502-4840 192.5679 


12525-4238 193.1313 
14330-4601 218.2571 
17542-4142 268.5587 
18487-4639 282.1833 
19127-4533 288.1837 


19569-4310 299.2437 
02182-5610 34.5713 
06447-5221 101.1888 
06463-5528 101.5842 
06487-5333 102.1913 


07344-5225 113.6067 
09297-5648 142.4267 
10177-5446 154.4337 
11448-5724 176.2125 
13397-5032 204.9421 


20105-5235 302.6338 
20166-5512 304.1646 
20570-5356 314.2700 
22023-5952 330.5958 
23214-5209 350.3550 


“38.5350 SAO 199737 
“35.8867 SAO 202391 
“36.0725 SAO 206292 

”38.6820 SAO 210048 
”38.0817 SAO 211767 
”38.1008 SAO 212488 
”39.4228 SAO 214134 
”40.4381 SAO 216405 


”48.8486 SAO 218514 
”46.9494 SAO 219018 
”45.1206 SAO 219422 
”42.8628 SAO 221910 
”41.3961 SAO 221998 


”46.7461 SAO 222136 
”44.0995 SAO 222647 
”45.4464 SAO 223297 
”48.5372 SAO 223614 
”48.6722 SAO 223731 


”42.6456 SAO 223760 
”46.0278 SAO 225054 
”41.7111 SAO 228578 
”46.6567 SAO 229336 
”45.5556 SAO 229584 


”43.1820 SAO 229977 
”56.1745 SAO 232717 
”52.3550 SAO 234699 
”55.4833 SAO 234710 
”53.5625 SAO 234737 


”52.4214 SAO 235336 
”56.8131 SAO 237067 
”54.7789 SAO 237916 
”57.4167 SAO 239373 
”50.5383 SAO 241098 


”52.5981 SAO 246495 
”55.2095 SAO 246535 
”53.9353 SAO 246824 
”59.8783 SAO 247303 
”52.1661 SAO 247858 


3535 

76110 

MOIII 

4396 

98993 

K4III ■ 

5615 

133550 

K5III 

6862 

168592 

K4-5III 

7652 

189831 

K5III 

7971 

198357 

K3II 

8685 

216149 

MOIII 

1106 

22663 

KlIII 


2719 

55526 

K2III 

3046 

63744 

KOIII 

3187 

67582 

K3III 

4036 

89062 

K4III 

4080 

89998 

KlIII 


4143 

91504 

K4III 

4354 

97576 

K7III 

4652 

106321 

K3III 

4831 

110458 

KOIII 

4888 

111915 

K3.5III 


4906 

112213 

MOIII 

5444 

128068 

K3III 

6682 

163376 

MOIII 

7092 

174387 

MOIII 

7289 

179886 

K3III 


7627 

189140 

MOII-III 

688 

14641 

K5III 

2515 

49517 

K3III 

2526 

49877 

K5III 

2554 

50337 

G6II 


2934 

61248 

K3III 

3803 

82668 

K5III 

4063 

89682 

K3II 

4526 

102461 

K5III 

5152 

119193 

MOIII 


7714 

191829 

K4III 

7758 

193002 

MO-lIII 


199642 

K5 -MOIII 

8409 

209529 

K4III 

8898 

220440 

MOIII 


111 


01233-6437 

04243-6121 

06065-6208 

06599-6750 

07554-6023 


10154-6104 

10272-6354 

15552-6442 

19259-6832 

19367-6558 

07381-7731 

10380-7413 

12051-7505 

14520-7627 

00114-8516 


23161-3248 

00090-2804 

16110-1142 

16469-3412 

17337-4258 


15418+0634 

18186-0255 

15464+1817 

15490+2107 

19565+1921 


18466-2022 

19538-2718 

19224-2403 

19518-4200 

18248-2527 


19067-2106 

19038-2744 

18547-2110 

04330+1624 

04200+1725 


04256+1904 

03221+0851 


20.8400 -64.6297 

66.0971 -61.3503 

91.6492 -62.1450 

104.9825 -67.8453 

118.8679 -60.3917 


153.8529 -61.0817 

156.8017 -63.9153 

238.8067 -64.7122 

291.4954 -68.5397 

294.1971 -65.9714 

114.5287 -77.5203 

159.5229 -74.2322 

181.2896 -75.0886 

223.0233 -76.4611 

2.8708 -85.2714 


349.0321 -32.8058 

2.2554 -28.0803 

242.7688 -11.7117 

251.7250 -34.2072 

263.4329 -42.9686 


235.4550 6.5814 
274.6746 -2.9206 
236.6217 18.2936 
237.2658 21.1272 
299.1346 19.3547 


281.6733 -20.3828 
298.4696 -27.3050 
290.6162 -24.0625 
297.9537 -42.0014 
276.2204 -25.4533 


286.6992 -21.1056 

285.9554 -27.7481 

283.6879 -21.1744 

68.2625 16.4083 

65.0129 17.4264 


66.4233 19.0708 

50.5279 8.8531 


SAO 248381 420 

SAO 249016 1416 

SAO 249451 2196 

SAO 249704 2662 

SAO 250019 3120 


SAO 250905 4050 

SAO 250979 4120 

SAO 253368 
SAO 254590 7383 

SAO 254627 7455 

SAO 256431 3000 

SAO 256742 4186 

SAO 256905 4617 

SAO 257212 5540 

SAO 258217 47 


gam SCL 8863 

KAP 2 SCL 34 

CHI SCO 6048 

EPS SCO 6241 

the SCO 6553 


ALF SER 5854 
eta SER 8869 
KAP SER 5879 
RHO SER 5899 
GAM SGE 7635 


29 SGR 7078 
59 SGR 7604 
CHI 3 SGR 7363 
IOTA SGR 7581 
lam SGR 6913 


PI SGR 7264 
TAU SGR 

XI 2 SGR 7150 
ALF TAU 1457 
DEL 1 TAU 1373 


EPS TAU 1409 

OMI TAU 1030 


8810 

K5III 

28413 

K4 . 5III 

42540 

K2.5III 

53501 

K3III 

65662 

K3III 

89388 

K3II 

91056 

MOIII 

142676 

MO -Mil I 

182709 

K4-5III 

184996 

MOIII 

62689 

MOIII 

92682 

K3II 

105340 

K2II-III 

131109 

K4III 

1032 

M0.5III 

219784 

KlIII 

720 

K2III 

145897 

K3III 

151680 

K2.5III 

159532 

Fill 


140573 K2IIIb 
168723 KOIII-IV 
141477 M0.5IIIab 
141992 K4-5III 
189319 MOIII 


174116 K4III 
188603 K2.5IIIb 
182416 K4III 
188114 KOII-III 
169916 Kllllb 


178524 F2II 
177716 Kllllb 
175775 KlIII 
29139 K5III 
27697 KOIII 


28305 G9.5III 
21120 G6III 
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18249-4906 

16433-6856 

15321-6609 

276.2454 

250.8367 

233.0292 

-49.1022 

-68.9389 

-66.1514 

02290+3555 

22150-6030 

09121+5657 

10505+5451 

11434+4803 

37.2608 

333.7712 

138.0342 

162.6375 

175.8533 

35.9264 

-60.5106 

56.9500 

54.8517 

48.0558 

12518+5613 

10193+4145 

11157+3322 

08261+6053 

08358+6430 

192.9592 

154.8313 

168.9446 

126.5308 

128.9650 

56.2317 

41.7539 

33.3683 

60.8858 

64.5047 

11068+4446 

09040+6704 

11154+3148 

14089+7746 

14275+7555 

166.7154 

136.0071 

168.8742 

212.2483 

216.8979 

44.7694 

67.0753 

31.8056 

77.7825 

75.9206 

15171+7200 

16510+8207 

15328+7731 

10446-4909 

12177+0335 

229.2767 

252.7538 

233.2108 

161.1550 

184.4487 

72.0045 

82.1225 

77.5181 

-49.1567 

3.5906 

13240-1226 

13247-1542 

14260-0640 

15003+0217 

12366-0743 

201.0175 

201.1962 

216.5121 

225.0929 

189.1658 

-12.4478 

-15.7158 

-6.6772 

2.2872 

-7.7208 

12596+1113 

12390-0110 

14102-1002 

12026+0900 

08252-6558 

194.9225 

189.7746 

212.5546 

180.6662 

126.3008 

11.2264 

-1.1747 

-10.0400 

9.0100 

-65.9717 

07168-6751 

07091-7025 

07424-7229 

20524+2751 

20560+2207 

109.2167 

107.2942 

115.6146 

313.1058 

314.0067 

-67.8656 

-70.4183 

-72.4867 

27.8656 

22.1306 

19266+2433 

291.6529 

24.5608 


ZET 

TEL 

6905 

169767 

G9III 

ALP 

TRA 

6217 

150798 

K2II 

EPS 

TRA 

5771 

138538 

K1.5III 


14 

TRI 

736 

15656 

K5III 

ALP 

TUC 

8502 

211416 

K3III 

17 

UHA 

3660 

79354 

K5III 

44 

UMA 

4246 

94247 

K3III 

CHI 

UHA 

4518 

102224 

K2III 


EPS UHA 

4905 

112185 

AOpV 

HUU UHA 

4069 

89758 

HOIII 

NU 

UHA 

4377 

98262 

K3III 

OHI UHA 

3323 

71369 

G5III 

PI 2 

UHA 

3403 

73108 

Kllllb 


PSI 

UHA 

4335 

96833 

KlIII 

SIG 

1 UHA 

3609 

77800 

K5III 

XI 

UHA 

4375 

98231 

GOV 

4 

UHI 

5321 

124547 

K3III 

5 

UHI 

5430 

127700 

K4III 

11 

UHI 

5714 

136726 

K4III 

EPS 

UHI 

6322 

153751 

G5III 

THE 

UHI 

5826 

139669 

K5III 

HUU 

VEL 

4216 

93497 

G5IIIa 

16 

VIR 

4695 

107328 

KOIIIb 


68 

VIR 

5064 

116870 

HOIIIv 

69 

VIR 

5068 

116976 

KlIIIv 

106 

VIR 

5410 

126927 

K5III 

110 

VIR 

5601 

133165 

K0.5IIIb 

CHI 

VIR 

4813 

110014 

K2III-IIIb 

EPS 

VIR 

4932 

113226 

G8IIIab 

GAH 

VIR 

4825 

110379 

FOV 

KAP 

VIR 

5315 

124294 

K3III 

OHI 

VIR 

4608 

104979 

G8IIIa 

BET 

VOL 

3347 

71878 

KlIII 

DEL 

VOL 

2803 

57623 

F6II 

GAH 

2 VOL 

2736 

55865 

KOIII 

ZET 

VOL 

3024 

63295 

KOIII 

32 

VUL 

8008 

199169 

K4III 

33 

VUL 

8032 

199697 

K3.5III 

ALP 

VUL 

7405 

183439 

HOIII 
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Table A1 . 3 
standards 


Stars recommended for use 
(organized by 12 urn flux density, Jansky ) 


IRAS NAME 

Jyl2 

Jy25 

NAME 

TYPE 

14133+1925 

04330+1624 

23013+2748 

01069+3521 

02596+0353 

793.0 

700.0 

387.0 

287.0 

235.0 

163.0 

153.0 
97.60 
68.20 
55.80 

alf boo 
alf tau 
bet peg 
bet AMD 
alf cet 

KlIII 

K5III 

M2.5II-III 

MOIIIa 

M1.5III 

09251-0826 

06228-5240 

17554+5129 

16117-0334 

16433-6856 

158.0 

155.0 

155.0 

150.0 

144.0 

33.60 

35.70 

37.80 

37.50 

34.10 

alp hya 
alp car 

GAM DRA 

del oph 
alp tra 

K3II-III 

FOII 

K5III 

M0.5III 

K2II 

06429-1639 

07422+2808 

03557-1339 

10193+4145 

04537+3305 

143.0 

125.0 

110.0 
101.0 
87.30 

34.00 
28.50 

27.00 
25.30 
20.60 

ALF CMA 

bet gem 
gam erx 

MUU UMA 
IOTA AUR 

AIV 

KOIIIb 

H0.5III 

MOIII 

K3II 

09180+3436 

07366+0520 

02043+2313 

19438+1029 

09297-5648 

86.90 

79.10 
77.80 
76.60 

73.10 

19.60 

18.50 

20.30 

20.00 

19.20 

alp LYN K7IIIab 

alf CMI F5IV 

alf ARI K2III 

gam AQL K3II 

SAO 237067 K5III 

07276-4311 

00376+5615 

00410-1815 

22150-6030 

19565+1921 

68.10 

64.60 

59.90 
59.30 

58.90 

17.20 

13.60 

13.60 

14.40 

14.00 

SIG PUP 
alp CAS 

bet cet 
alp tuc 

GAM SGE 

K5III 

KOIIIa 

KOIII 

K3III 

MOIII 

14037-3607 

05033-2226 

00238-4234 

11284+6936 

16469-3412 

56.90 
56.80 

54.90 

54.30 

52.30 

13.50 

15.70 

13.70 
13.90 
13.50 

tet cen 

EPS LEP 
ALF PHE 
LAM DRA 
EPS SCO 

KOIIIb 
K5IIIV 
KOIIIb 
MOIII 
K2 . 5III 

16454-5857 

13495+3441 

15186-3604 

17133+3651 

10154-6104 

52.20 

49.00 
48.70 

48.20 

48.00 

11.80 

11.30 

12.30 
11.40 
11.10 

SAO 102365 K5III 
AW CVN K5III 

PHI 1 LDP K5III 
PI HER K3IIab 

SAO 250905 K3II 

22274+4726 

15464+1817 

20442+3347 

04589+4100 

47.10 

44.30 

42.60 

41.90 

12.10 

11.60 

9.57 

9.90 

5 LAC 
KAP SER 
EPS CYG 
ZET AUR 

M0II+B8V 

M0.5IIIab 

KOIII 

K4II+B8V 
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18352+3844 

41.60 

15418+0634 

40.80 

08138+0920 

39.80 

20488-2706 

38.80 

17409+0435 

38.60 

22469-1351 

38.00 

11157+3322 

35.70 

07328+2700 

35.50 

10348-7820 

35.50 

10471-1555 

35.10 

06486-5033 

34.10 

16330-3509 

33.60 

13470+1602 

33.50 

19483+0844 

33.00 

10236-1634 

31.60 

18248-2527 

31.20 

11068+4446 

31.00 

15339-2758 

30.10 

09288+2311 

29.10 

19266+2433 

28.90 

04221-3407 

28.80 

08194+4320 

28.50 

21041-2512 

28.50 

05491-3546 

28.00 

10272-6354 

27.20 

05476+3717 

26.70 

19038-2744 

26.00 

14296+3035 

25.80 

10446-4909 

25.70 

16552+0927 

25.00 

16232+6137 

24.90 

14415-7850 

24.70 

06518-1158 

24.60 

16280+2135 

24.60 

17542-4142 

24.40 

12317-2307 

23.70 

15238+5908 

23.50 

14035-2626 

23.40 

02484+3451 

22.80 

17337-4258 

22.40 

09058-2539 

22.10 

01349+4822 

22.00 


11.00 

ALP LYR 

9.86 

ALF SER 

10.20 

BET CMC 

9.59 

OME CAP 

8.53 

BET OPH 

9.24 

PI 2 AQR 

8.25 

NU UMA 

8.28 

UPS GEM 

8.77 

GAM CHA 

8.25 

NUU HYA 

8.49 

TAU PUP 

8.28 

AFGL 4228 

7.88 

UPS BOO 

8.06 

ALF AQL 

7.56 

MUU HYA 

7.27 

LAM SGR 

7.41 

PSI UMA 

7.62 

UPS LIB 

6.44 

LAM LEO 

7.00 

ALP VUL 

7.53 

43 ERI 

6.55 

31 LYN 

7.48 

24 CAP 

6.46 

BET COL 

7.20 

SAO 250979 

6.79 

UPS AUR 

6.02 

TAU SGR 

6.12 

RHO BOO 

6.33 

MUU VEL 

5.72 

KAP OPH 

6.02 

MUU DRA 

6.12 

ALP APS 

6.01 

THE CMA 

5.78 

BET HER 

5.93 

SAO 228578 

5.29 

BET CRV 

5.78 

IOTA DRA 

5.24 

PI HYA 

5.45 

17 PER 

5.26 

THE SCO 

5.41 

KAP PYX 

5.27 

51 AND 
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AOV 

K2IIIb 

K4III 

KSIIIa 

K2III 

MOIII 

K3III 

MOIII-IIIb 

K5III 

KO-lIII 

KlIII 

K6III 

K5III 

A7V 

K4III 

Kllllb 

KlIII 

K3III 

K5III 

MOIII 

K4III 

K4.5III-II 

M0.5III 

K1.5III 

MOIII 

MOIII-IIIb 

Kllllb 

K3III 

GSIIIa 

K2III 

GSIIIab 

K3III 

K4III 

G7IIIa 

MOIII 

G5II 

K2III 

K2III 

K7III 

Fill 

K4III 

K3III 


10592-0212 

20340-4728 

12596+1113 

01060-1026 

21.90 

21.60 

21.40 

21.30 

5.22 

4.72 

5.43 

4.74 

61 LEO 
ALP IND 
EPS VIR 
ETA CET 

MOIII 

KOIII 

G8IIIab 

K1.5III 

03173+2852 

19125+6734 

23372+7721 

18186-6131 

05261-2047 

21.20 

21.20 

20.70 

20.40 

20.30 

4.96 

5.19 

4.59 
4.84 

4.60 

IRC+30062 

del dra 
gam cep 

XI PAV 
BET LEP 

K2II-III 

G9III 

KlIII-IV 

K4III 

G5II 

05271-0107 

09372-0054 

10248-3048 

18547-2110 

08527+0608 

19.90 

19.70 

19.70 

19.70 

19.60 

5.02 

4.60 

4.80 

4.68 

4.72 

31 ORI 
IOTA HYA 
ALF ANT 
XI 2 SGR 
ZET HYA 

K5III 

K2.5III-II 

K4III 

KlIII 

G9II-III 

16156-0434 

11434+4803 

11168-1430 

00168-0906 

03011+5318 

19.40 

19.30 

19.10 

19.00 

19.00 

3.96 

4.72 

4.49 

4.43 

4.54 

EPS OPH 
CHI UMA 
DEL CRT 
IOTA CET 
GAM PER 

G9.5IIIb 

K2III 

G8III-IV 

K1.5III 

G8III+A2V 

13161-2254 

14275+7555 

17240+0410 

09301+8132 

17545+3715 

18.90 

18.70 

18.70 

18.40 

18.40 

4.16 

4.41 

4.71 

4.35 

4.20 

GAM HYA 
5 UMI 
SIG OPH 
SAO 1551 
THE HER 

G8IIIa 

K4III 

K2II 

K3III 

Kllla 

11220-1035 

15490+2107 

14102-1002 

15346-4224 

10052+1014 

18.30 

18.10 

17.90 

17.80 

17.60 

4.46 

4.27 

4.25 

4.15 

4.16 

EPS CRT 
RHO SER 
KAP VIR 
OME LUP 
31 LEO 

K5III 
K4-5III 
K3III 
K4.5III 
K3 . 5IIIb 

14473-2745 

00504-0124 

12173+4915 

18186-0255 

07586-0115 

17.60 

17.50 

17.40 

17.30 

17.20 

3.93 

4.11 

3.85 

4.05 

4.00 

58 HYA 
20 CET 
3 CVN 
ETA SER 
28 MON 

K3III 

MOIII 

MOIII 

KOIII-IV 

K4III 

10177-5446 

09430+2400 

17526+5652 

18215+2144 

19538-2718 

17.00 

16.90 

16.90 

16.90 

16.60 

4.05 

3.66 

4.14 

3.76 

3.47 

SAO 237916 K3II 
EPS LEO GUI 

XI DRA K2III 

109 HER K2III 

59 SGR K2.5IIIb 

20341-0243 

08484-2731 

07366+1747 

02222+5003 

16.50 

16.30 

16.20 

16.10 

4.01 

4.00 

4.05 

3.92 

70 AQL 
GAM PYX 
74 GEM 
65 AND 

K5II 

K3III 

K5III 

K4III 
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03270+4749 

16.10 

3.73 

SIG PER 

K3III 

22497+4302 

17287+2608 

21107+3001 

00340+4412 

01215-0826 

16.00 

15.90 

15.90 

15.70 

15.40 

3.97 

3.70 

3.99 

3.73 

3.85 

15 LAC 
LAN HER 
ZET CYG 
IRC+40011 
THE CET 

MOIII 

K3.5III 

G8III-IIIa 

K5-M0III 

KOIII 

12525-4238 

01125+7128 

11277-0243 

04332+4109 

10316-2329 

15.40 

15.20 

15.20 

15.10 

14.90 

3.71 

4.08 

3.81 

3.30 

3.37 

SAO 223760 MOIII 
IRC+70021 KIV 
87 LEO K3.5III-II 

58 PER K4III+A3V 

44 HYA K4III 

15291+4100 

01489-1034 

09499+2614 

20442+6139 

08252-6558 

14.90 

14.60 

14.60 

14.60 

14.50 

3.87 

3.33 

3.50 

3.26 

3.60 

NU 1 BOO 
ZET CET 
MUU LEO 
ETA CEP 
BET VOL 

K5III 

KOIII 

K2IIIb 

KOIV 

KlIII 

15134+3329 

13047+2753 

14599+2512 

20460-4624 

14186-8326 

14.40 

14.30 

14.30 

14.30 

14.20 

3.65 

3.45 

3.43 

3.47 

3.38 

DEL BOO 
41 CON 
ONE BOO 
ZET IND 
DEL OCT 

G8III 

K5III 

K4III 

K5III 

K2III 

01388+0514 

02335-0802 

04358-1424 

01038-4659 

12502-4840 

14.10 

14.10 

14.10 

13.90 

13.80 

3.43 

3.78 

3.09 

3.24 

3.64 

NUU PSC 
80 CET 
53 ERI 
BET PHE 
SAO 223731 

K3IIIb 

MOIII 

K2IIIb 

G8III 

K3.5III 

03435-6457 

04194+2042 

19549+5842 

23350+4610 

00114-8516 

13.70 

13.70 

13.70 

13.70 

13.60 

3.33 

3.65 

3.49 

3.22 

3.47 

BET RET 
IRC+20075 
IRC+60274 
LAM AND 
SAO 258217 

K2III 

MOIIIab 

K5II-III 

G8III 

M0.5III 

04535+1326 

07432+1837 

11448-5724 

14587-0233 

02100+4359 

13.60 

13.60 

13.60 

13.60 

13.50 

3.09 

3.29 

3.33 

3.60 

3.48 

OMI 2 ORI 
81 GEM 
SAO 239373 
SAO 140276 
60 AND 

K2III 

K5III 

K5III 

MOIII 

K3.5III 

04123-4225 

18372-7128 

15328+7731 

16393+3141 

05491-2053 

13.50 

13.50 

13.40 

13.30 

13.20 

2.93 

3.23 

3.44 

3.18 

3.30 

ALF HOR 
ZET PAV 
THE UMI 
ZET HER 
DEL LEP 

K2III 

KOIII 

K5III 

GOIV 

G8III-IV 

08287+1815 

13.20 

3.08 

THE CNC 

K5III 
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13522+1838 

15555+2701 

17162+1054 

00446+2359 

04256+1904 

04559+0138 

07189+2032 

11147+0217 

15000+4035 

16411+3900 

01596-4457 

10505+3428 

19065-3925 

07091-7025 

07401+2900 

05149+3319 

06528+7702 

07596+0228 

22475+2420 

00235-7731 

15038-1603 

18487-4639 

16434+0840 

05576-4249 

08261+6053 

10573-1801 

19134+3026 

03408-0955 

05480+3908 

05554+5416 

22031-3947 

07414+2431 

11207-3553 

11305-3134 

06369-1405 

09121+5657 

12021-7614 

15523+2027 

20152-1242 

21360-7736 

23146+0300 

07226+2753 

09040+6704 


13.20 

3.00 

13.10 

3.38 

13.10 

3.13 

12.90 

2.92 

12.90 

3.18 

12.80 

3.08 

12.80 

3.19 

12.80 

3.26 

12.70 

2.96 

12.70 

3.02 

12.60 

2.92 

12.60 

2.93 

12.50 

2.81 

12.40 

2.87 

12.40 

2.47 

12.30 

2.65 

12.30 

2.96 

12.20 

2.91 

12.20 

2.84 

12.10 

2.92 

12.10 

2.90 

12.10 

3.02 

12.00 

2.83 

11.90 

2.80 

11.90 

2.87 

11.80 

2.42 

11.80 

3.01 

11.70 

2.67 

11.70 

2.63 


11.70 

2.68 

11.70 

2.95 

11.60 

2.67 

11.60 

3.01 

11.60 

2.72 

11.50 

3.01 

11.50 

2.77 

11.40 

2.86 

11.40 

2.83 

11.40 

2.62 

11.40 

2.62 

11.40 

2.64 

11.30 

2.65 

11.30 

2.65 


ETA BOO 
EPS CRB 
IRC+10325 
ZET AND 

EPS TAU 
PI 6 ORI 
56 GEM 
75 LEO 

bet boo 

MUU HER 
CHI 1 PHE 
46 IKI 

bet cra 
GAM 2 VOL 

SIG GEM 
16 AUR 
IRC+80016 
IRC 00167 
MUU PEG 

bet HYI 

HU LIB 
SAO 229336 
43 HER 

eta col 

OMI UMA 
ALF CRT 
IRC+30364 

del ERI 
NUU AUR 

del AUR 
lam GRU 
KAP GEM 
SAO 202391 
XI HYA 

IRC-10135 
17 UMA 
KAP CHA 
IRC+20288 
alp 2 CAP 

NU OCT 
GAM PSC 
IOTA GEM 
SIG 1 UMA 


GOIV 

K2IIIab 

K4II-III 

Kllle 

G9.5III 

K2II 

MOIIIab 

MOIII-IIIb 

G8IIIa 

G8IIIb 

K5III 

KOIII 

KOII 

KOIII 

KlIII 

K2.5IIIb 

K4III 

K2III 

G8III 

GlIV 
K5III 
MOIII 
K5III 
KOIII 

G5III 
KlIII 
MOIII 
KOIV 
KOIII 

KOIII 
K3III 
G8IIIa 
K4III 
G8III 

K2II 
K5III 
K4III 
MOIII 
G8IIIb 

KOIII 
G9III 
G9IIIb 
K5III 
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15321-6609 

11.30 

2.76 

EPS TRA 

K1.5III 

22383+4400 

01015+8559 

07082+3924 

08418+1820 

13240-1226 

11.30 

11.20 

11.20 

11.20 

11.20 

2.96 

2.57 
2.70 
2.60 

2.58 

11 LAC 
SAO 181 
63 AUR 
DEL CNC 
68 VIR 

K3III 

K2II-III 

K4III-IIIa 

KOIII 

MOIIIv 

13473+2130 

06394+4434 

06395-0907 

19518-4200 

20002-3804 

11.20 

11.10 

11.10 

11.10 

11.10 

2.44 

2.71 

2.69 

2.96 

2.75 

6 BOO K4III 

PSI 4 AUR K5III 
IRC-10137 MOIII 
IOTA SGR KOII-III 

SAO 211767 K5III 

01275+0553 

07424-7229 

14089+7746 

05088+1559 

07410+2554 

11.00 

11.00 

11.00 

10.90 

10.90 

2.59 

2.46 
2.67 
2.71 

2.47 

MUU PSC 
ZET VOL 
4 UMI 
IRC+20102 
76 GEM 

K4III 

KOIII 

K3III 

K5III 

K4-5III 

08441+0636 

09358+0452 

11486-4453 

22409-1905 

03155+3402 

10.90 

10.90 

10.90 

10.90 

10.70 

2.64 
2.63 
2.58 
2.73 

2.65 

EPS HYA 
IRC 00189 
B CEN 
66 AQR 
IRC+30058 

G5III 

K3III 

K3III 

K4III 

K2III 

05498+0150 

18188-3840 

03221+0851 

12326+7017 

05324+5423 

10.70 

10.70 

10.60 

10.60 

10.50 

2.47 

2.61 

2.36 

2.51 

2.52 

56 ORI 
SAO 210048 
OMI TAU 
6 DRA 
IRC+50148 

K1.5IIb 

K4-5III 

G6III 

K2III 

MOIII 

12455+6703 

02290+3555 

14265+2604 

17558+2915 

22031+0448 

10.50 

10.40 

10.40 

10.30 

10.30 

2.69 

2.49 

2.49 

2.32 

2.69 

7 DRA 
14 TRI 
IRC+30258 
XI HER 
NU PEG 

K5III 

K5III 

MOIII 

G8III 

K4III 

07388-0926 

04200+1725 

07314+3159 

08194-3253 

11109-4405 

10.20 

10.10 

10.10 

10.10 

10.10 

2.37 

2.21 

2.31 

2.52 

2.31 

ALP MON 
DEL 1 TAU 
ALF GEM 
IRC-30123 
SAO 222647 

KOIII 

KOIII 

AIV 

K3II 

K7III 

03061+4440 

22441+2318 

10395+6920 

18581+3204 

20524+2751 

10.00 

10.00 

9.94 

9.94 

9.94 

2.41 

2.38 

2.28 

2.28 

2.44 

KAP PER 
LAM PEG 
IRC+70098 
LAM LYR 
32 VUL 

KOIII 

G8IIIa 

K3III-IIIb 

K2.5III 

K4III 
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13542+2744 

19159+5316 

05532-3957 

09217+2623 

17189+4617 

08376-1217 

21197+1935 

20382-3146 

05212+3720 

06345-1912 


9.88 2.44 
9.88 2.35 
9.87 2.50 
9.83 2.36 
9.83 2.52 

9.82 2.34 
9.82 2.28 
9.81 2.34 
9.68 2.15 
9 . 66 2 . 30 


04335-3039 9.62 
07344-5225 9.56 
01291-4919 9.54 
19483+7008 9.54 
07270+1206 9.53 


2.51 

2.39 

2.25 

2.24 

2.33 


00534-1132 9.46 
05594-3354 9.45 
01211-3112 9.43 
06538-1358 9.41 
02386-4004 9.37 


2.21 

2.38 

2.26 

2.32 

2.28 


05341+0915 

06012-2616 

00096-1812 

08050-4507 

15207+3945 

04317-0904 

06218-2532 

04004-6113 

17326+1235 

19514-0842 


9.37 2.16 
9.37 2.37 
9.33 2 . 37 
9.33 2.19 
9.33 2.26 

9.32 2.17 
9.32 2.31 
9.23 2.42 
9.19 2.12 
9.19 2.31 


08508-3832 9.17 
20518+3314 9.17 
23075-4531 9.17 
11392-3213 9.12 
07368+3827 9.11 


2.34 

2.26 

2.22 

2.16 

2.36 


15509-1634 

23568-2945 

02103+1502 

18181+3602 

00181+3238 

05107+0248 

19528+0616 

05026-3532 


9.10 2.05 
9.08 2.27 
9.07 2.05 
9.06 2.13 
9.02 2.20 

9.01 1*95 
8.98 2.17 
8.90 2.14 


9 BOO 
KAP CYG 
SAO 196309 
KAP liEO 
74 HER 

6 HYA 
1 PEG 
IRC-30434 
SIG AUR 
NUU 2 CMA 

UPS 2 ERI 
SAO 235336 

del PHE 
EPS DRA 
6 CHI 

PHI 3 CET 
AFGL 4463S 
IRC-30014 
MUU CMA 
IOTA ERI 

PHI 2 ORI 
IRC-30053 
IRC-20005 
SAO 219422 
IRC+40266 

IRC-10071 
IRC-30061 
IOTA RET 
ALF OPH 
56 AQL 

SAO 199737 
IRC+30461 
IOTA GRU 
IRC-30181 
OI 361 

the lib 

IRC-30472 
19 ARI 
KAP LYR 
IRC+30008 

RHO ORI 
bet AQL 
gam 1 CAE 


K3IIIV 

G9III 

K6III 

K2III 

MOIII 

K4III 

KlIII 

MOIII 

K4III 

KlIII 

G8III 

K3III 

KOIIIb 

G8III 

KlIII 

K4III 
K5III 
MOIII 
G5III+A2 
KOIII 

KOIIIb 
K3III 
K5III 
K3III 
K4III 

K4III 
K5III 
K4III 
A5III 
K5III 

MOIII 
K5III 
KlIII 
K5III 
MOIII 

G8.5IIIb 
K5III 
MOIII 
K2IIIab 
K5III 

K3III 
G8IV 
K3III 
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22579-5301 

18504+5919 

18249-4906 

18466-2022 

20435+3032 

23161-3248 

16256-7847 

12518+5613 

05523-1146 

21020+0518 

17444+2744 

09292+0956 

23590-7720 

08221-7719 

19316+0716 

23132-0921 

02507-7516 

23017-5414 

20106-0109 

01434-0558 

12244+2832 

06411+1316 

23214-5209 

17585+4530 

08361+0331 

14201-2731 

08358+6430 

00540+2604 

15171+7200 

22477+8253 

16290+2218 

19569-4310 

23254+0606 

08436+2856 

13100+1149 

21059+0647 

19067-2106 

14260-0640 

00274-0414 

06202-3324 

09386+3130 

19030+3140 


8.90 

2.03 

ZET GRU 

G9III 

8 . 84 

2.10 

OMI DRA 

G9IIIb 

8.83 

2.15 

ZET TEL 

G9III 

8.78 

1.99 

29 SGR 

K4III 

8.76 

2.08 

52 CYG 

KOIII 

8.75 

1.93 

GAH SCL 

KlIII 

8 . 74 

2.18 

GAM APS 

G9III 

8.69 

1.90 

EPS UNA 

AOpV 

8 . 68 

2.24 

IRC-10101 

K5III 

8.68 

2.27 

3 EQU 

K5III 

8.66 

2.03 

MUU HER 

G5IV 

8 . 65 

1.92 

6 LEO 

K3III 

8.65 

2.04 

THE OCT 

K3III 

8 . 60 

2.10 

TET CHA 

KlIII 

8 . 60 

2.05 

MUU AQL 

K3IIIb 

8.59 

1.91 

PSI 1 AQR 

KOIII 

8.58 

2.16 

NU HYI 

K3III 

8.58 

2.02 

KAP GRU 

K5III 

8.57 

2.20 

66 AQL 

K5III 

8.56 

2.08 

IRC-10024 

K4III 

8.55 

1.88 

GAM COM 

K2III 

8.48 

1.99 

30 GEM 

KOIII 

8.46 

2.08 

SAO 247858 

MOIII 

8.45 

2.20 

IRC+50276 

MOIIIab 

8.40 

2.10 

SIG HYA 

K2III 

8.39 

2.08 

51 HYA 

K3III 

8 . 28 

1.95 

PI 2 UMA 

Kllllb 

3.26 

2.15 

IRC+30017 

MOIII 

3.25 

1.94 

11 UMI 

K4III 

3 . 24 

2.03 

SAO 3794 

K3III 

3.22 

2.08 

IRC+20302 

K5III 

3.21 

1.95 

SAO 229977 

MOII-III 

3.14 

2.07 

THE PSC 

KlIII 

3.13 

1.90 

IOTA CMC 

G7.5IIIa 

1.13 

2.14 

IRC+10266 

MOIII 

1.11 

2.10 

IRC+10487 

K5III 

1.07 

1.92 

PI SGR 

F2II 

.02 

1.86 

106 VIR 

K5III 

.99 

1.98 

12 CET 

MOIII 

.99 

1.99 

DEL COL 

G7II 

.93 

2.20 

IRC+30214 

K6III 

.92 

2.04 

IRC+30353 

MOIII 
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23183+3008 

05558+4456 

15147-2957 

15003+0217 

07269-1013 

12026+0900 

12114-4526 

23314+3102 

19259-6832 

03409-3728 

05226-1022 

06348+1626 

02182-5610 

06357+4232 

05215-0751 

00461+5732 

11343-0032 

21321+4522 

06463-5528 

10505+5451 

16110-1142 

10380-7413 

12390-0110 

01401-0356 

18258+6531 

08364-1933 

15571+3647 

19420+4139 

07210+5159 

02506+5233 

17167-6743 

09228-0454 

15254-1632 

12366-0743 

06490-3418 

13120+1135 

20451+3411 

23493+0239 

04293-0009 

06231-6957 

01233-6437 

06452+0228 

22215+5158 


7.87 

7.85 

7.84 

7.80 

7.79 

1.86 

1.63 

1.68 

1.83 

1.81 

63 PEG 
BET AUR 
2 LOP 
110 VIR 
IRC-10166 

MOIII 

A2IV 

G9IIIa 

K0.5IIIb 

K5III 

7.79 

7.74 

7.73 

7.72 

7.71 

1.97 

1.90 

2.14 

2.00 

1.64 

OMI VIR 
SAO 223297 
72 PEG 
SAO 254590 
SAO 194475 

G8IIIa 

K3III 

K4IIIb 

K4-5III 

K2.5III 

7.71 

7.71 

7.70 

7.70 

7.68 

1.74 

1.89 

1.89 

1.63 

1.80 

IRC-10092 

gam gem 

SAO 232717 
PSI 2 AUR 
29 ORI 

K5III 

AOIV 

K5III 

K3III 

G8III 


7.61 

7.61 

7.61 

7.60 

7.56 

1.75 

1.73 

2.03 

2.00 

1.80 

ETA CAS 
UPS LEO 
RHO CYG 
SAO 234710 
44 UMA 

F9V 

G8.5III 

G8III 

K5III 

K3III 

7.56 

7.55 

7.55 

7.54 

7.47 

1.72 

1.88 

1.84 

1.65 

1.46 

CHI SCO 
SAO 256742 
GAM VIR 
IRC 00024 
42 DRA 

K3III 

K3II 

FOV 

K3II-III 

K2III 

7.46 

7.45 

7.45 

7.43 

7.42 

1.90 

1.73 

1.99 

1.99 

1.67 

IRC-20172 
IRC+40277 
IRC+40360 
IRC+50179 
TAU PER 

K5III 

K5III 

MOIIIab 

K5III 

G4III+A4V 

7.42 

7.41 

7.40 

7.36 

7.32 

1.74 

1.74 

1.91 

1.93 

1.99 

ZET APS KlIII 

28 HYA K5III 

ZET 1 LIB K5III 
CHI VIR K2III-IIIb 

SAO 197277 K5III 

7.32 

7.32 

7.31 

7.29 

7.28 

1.84 

1.90 

1.80 

1.75 

1.71 

IRC+10267 
T CYG 
22 PSC 
45 ERI 
PI 1 DOR 

MOIII 

K3III 

K4III-IIIa 

K3II-III 

K5III 

7.25 

7.25 

7.24 

1.59 

1.70 

1.71 

SAO 248381 K5III 
18 MON KOIII 

bet lac G8 . 5IIIb 
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23177+0506 

21174+6222 


K2III 

A7IV 


7.24 

7.22 


1.68 7 PSC 

1.71 ALF cep 


15373-2339 

7.21 

1.66 

08054-2409 

7.20 

1.76 

16259+0046 

7.18 

1.72 

14520-7627 

7.15 

1.73 

00468-7511 

7.14 

1.70 

01003+0737 

7.14 

1.84 

16107+0508 

7.14 

1.59 

23205+1202 

7.14 

1.56 

05342+1100 

7.13 

1.69 

07473-1357 

7.13 

1.74 

06280-1910 

7.12 

1.84 

07008+1101 

7.07 

1.70 

14330-4601 

7.07 

1.71 

10573+4547 

7.05 

1.70 

16531+1830 

7.05 

1.63 


42 LIB K3III 

RHO PUP F6IIp Del 

IRC 00286 K4IIIp 
SAO 257212 K4III 
IAM HYI K5III 

EPS PSC KOIII 
9 HER K5III 

66 PEG K3III 

IRC+10093 K4III 
IRC-10178 K5III 

IRC-20095 MO-lIII 
IRC+10148 K3III 
SAO 225054 K3III 
IRC+50206 K5III 
54 HER K4III 


00428-0454 7.03 
22531-3248 6.97 
10134-4251 6.93 
20105-5235 6.93 
20011-3211 6.92 

09564+5703 6.91 
00520+5842 6.88 
07510+4741 6.88 
06599-6750 6.86 
14309+5537 6.85 

20560+2207 6.84 
21103-2749 6.82 
04156-5925 6.81 
05489-5610 6.81 
09490-1436 6.81 

07116-0348 6.80 
22142-0801 6.80 
05398+0127 6.76 
21226-0346 6.72 
12441+1650 6.71 

06415+2901 6.68 
17404+2435 6.66 
02449+2902 6.64 
20541-0953 6.64 
01231-1451 6.63 


1.84 

1.75 
1.87 
1.64 
1.49 

1.76 
1.57 

1.64 
1.63 

1.59 

1.74 

1.65 
1.52 
1.69 
1.68 

1.74 

1.65 

1.60 
1.52 

1.67 

1.60 

1.65 

1.62 

1.65 

1.68 


IRC 00012 
DEL PSA 
SAO 221910 
SAO 246495 
IRC-30424 

IRC+60199 
UPS 1 CAS 
26 LYN 
SAO 249704 
IRC+60228 

33 VUL 
IRC-30443 
EPS RET 
GAM PIC 
UPS 1 HYA 

IRC 00150 
THE AQR 
51 ORI 
21 AQR 

27 COM 

28 GEM 
83 HER 
39 ARI 
7 AQR 
46 CET 


MOIII 

G8III 

K4III 

K4III 

KlIII 

K5III 

K2III 

K4III 

K3III 

K5III 

K3.5III 

K3III 

K2IVa 

KlIII 

G7III-IIIb 

K5III 

G8III-IV 

KlIII 

K4III 

K3III 

K4III 

K4III 

K1.5III 

K5III 

K2.5IIIb 
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04009+6832 

02559+3459 

16538-1551 

03571-1242 

17079+4050 

03352-4026 

23053+4606 

10249+3657 

14363+4351 

04509+8107 

19224-2403 

04471+0652 

07267-0148 

03475-3621 

04181+2713 


6.63 1.68 
6.59 1*52 
6.59 1*62 
6.57 1.58 
6.57 1.54 

6.53 1.57 
6.53 1.54 
6.52 1.43 
6.50 1.51 
6.49 1.51 

6.47 1.51 
6.46 1.55 
6.46 1.58 
6.45 1.52 
6.43 1.77 


04315-2952 6.43 
08531+1149 6.38 
15243+3430 6.38 
18440+2636 6.35 
13397-5032 6.34 


1.44 

1.26 

1.62 

1.56 

1.54 


06065-6208 6.33 
07542+7403 6.33 
14443-2106 6.29 
03080+3925 6.28 
07572-0332 6.28 


1.49 
1.63 
1.56 
1.51 

1.50 


06344-1316 6.24 
06472+4150 6.24 
07029+0915 6.22 
16510+8207 6.22 
22481-3925 6.22 


1.45 

1.45 

1.56 

1.55 

1.61 


09250-2207 

06147-3507 

15030-3604 

01427+0854 

19127-4533 

14173+1632 

02470-3236 

01110+2419 

20180+1738 

07094-4850 


6.21 1*^0 

6.16 1*^5 

6.14 1*59 

6.13 1‘52 

6.13 1-49 

6.12 1*55 

6.11 1-49 

6.10 1*25 

6.09 1*39 

6.04 1*^® 


07381-7731 6.04 
08229+0215 6.04 
09436+1202 6.03 


1.40 

1.55 

1.57 


IRC+70049 
24 PER 
IRC-20338 
IRC-10056 
IRC+40291 


K2III 

K2III 

MO-lIIl 

K5III 

K3III 


SAO 216405 Kllll 
4 AND K5III 

bet IMI G9IIIab 

IC2XXX 


CHT 3 SGR K4III 
PI 3 ORI 

IRC 00155 K5III 
SAO 194559 G9II”IH 
IRC+30085 K5III 


UPS 1 ERI KOIII 
60 CNC K5III 
IRC+30273 K4III 
IRC+30342 K3III 
SAO 241098 MOIII 


SAO 249451 K2.5III 
IRC+70080 K3III 
IRC-20268 K5III 




TTT 


IRC-10132 K4-5III 
PSI 7 AUR K3III 
IRC+10151 MOIII 
EPS UMI G5III 
SAO 214134 MOIII 


IRC-20190 K3III 
KAP col KOIII 
SAO 206292 K5III 
OMI PSC G8III 
SAO 229584 K3III 


20 BOO K3III 

bet for G8IIIb 
PHI PSC KOIII 
IRC+20462 K5III 
SAO 218514 K2III 

SAO 256431 MOIII 
IRC 00174 K5III 
18 LEO K4III 
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17206+5328 

20166-5512 

6.01 

6.00 

1.41 

1.48 

IRC+50265 K4III 
SAO 246535 MO-lIII 

12177+0335 

02150+2846 

12578+3103 

09033+0517 

12051-7505 

5.99 

5.98 

5.97 

5.95 

5.93 

1.41 

1.54 

1.40 

1.41 
1.57 

16 VIR KOIIIb 

IRC+30037 MOIII 
37 COM G9III 

OME HYA K2II-III 

SAO 256905 K2II-III 

00027-0559 

07554-6023 

08440-1321 

00205-1612 

06489+2339 

5.91 

5.88 

5.85 

5.84 

5.83 

1.49 
1.56 
1.33 

1.50 
1.42 

33 PSC KlIII 

SAO 250019 K3III 
12 HYA G8IIIb 

lRC-20008 MOIII 
IRC+20161 K5III 

12397-4832 

08437-1049 

19460-1226 

12387-4841 

19585+0825 

5.83 

5.82 

5.82 

5.79 

5.79 

1.31 

1.54 

1.50 

1.37 

1.53 

SAO 223614 KOIII 
IRC-10205 K5III 
IRC-10522 K5III 
GAM CEN AlIV 

IRC+10447 K5III 

19493+5251 

04429-2122 

20357-0116 

02210-3748 

23398-1543 

5.77 

5.75 

5.75 

5.74 

5.74 

1.49 

1.34 

1.38 

1.45 

1.42 

20 CYG 
IRC-20061 
71 AQL 
SAO 193679 
IRC-20641 

K3III 

K4III 

G8III 

K2III 

K4III 

00358+2902 

06320-3611 

19367-6558 

11154+3148 

19172-3154 

5.73 

5.71 

5.71 

5.68 

5.68 

1.36 

1.37 
1.45 
1.33 
1.37 

EPS AND 
AF6L 4509S 
SAO 254627 
XI UMA 
IRC-30409 

G8IIIP 

K3III 

MOIII 

GOV 

MOIII 

07474-1706 

21162+7648 

18220+7242 

17233+8010 

17156+2857 

5.66 

5.66 

5.65 

5.64 

5.63 

1.29 

1.41 

1.29 

1.40 

1.44 

6 PUP 
IRC+80044 
CHI DRA 
IRC+80032 
IRC+30303 

K3III 

K5III 

F7V 

K5III 

M0III+ 

22023-5952 

03423-0027 

21194-1702 

21598-5700 

00256+1610 

5.61 

5.60 

5.60 

5.60 

5.58 

1.36 

1.43 

1.29 

1.29 

1.43 

SAO 247303 
25 ERI 
IOTA CAP 
EPS IND 
48 PSC 

K4III 

K4III 

G8III 

K4-5V 

K5III 

03198+2033 

04559+7411 

07168-6751 

04412-3051 

05098-3727 

5.58 

5.55 

5.55 

5.54 

5.54 

1.29 

1.33 

1.32 

1.26 

1.42 

TAU 2 ARI 
IRC+70057 
DEL VOL 
IRC-30040 
SAO 195639 

K3III 

K5III 

F6II 

K2III 

K5III 


U5 


06487-5333 

19518+0819 

10577-1348 

04243-6121 

23174+4148 

12093+2608 

12580+6652 

09124+1509 

18550+7113 

06111+6000 

06327+7802 

03055+1836 

20125+6029 

07468-4656 

12087+8159 

13147+1356 

21396+0103 

06447-5221 

14501+5929 

10308-4644 

10508+2628 

16008+5303 

06529+5829 

00180+0754 

06218-1130 

01075+2511 

15158-0016 

16496+2444 

20570-5356 

10271-2924 

12497+1720 

08234+2803 

15268+6050 

06290-1221 

00090-2804 

01370+5336 

06359-3217 

12310+2443 

10201-4123 

20478-3806 

01320-2829 

04077+3327 

19485-0235 


.54 

.54 

.53 

.52 

.51 

1.30 

1.27 

1.42 

1.40 

1.40 

SAO 234737 G6II 
XI AQL KOIIIb 

IRC-10247 K5III 
SAO 249016 K4.5III 
10 AND MOIII 

.50 

.50 

.49 

1.49 

1.45 

1.36 

1.37 

1.27 
1.40 

1.28 

4 COM K4III 
9 DRA K2III 
PI 2 CNC KlIII 
UPS DRA KOIII 
40 CAM K3III 

>.45 

>.43 

>.41 

5.38 

5.37 

1.34 

1.36 

1.30 

1.30 

1.28 

IRC+80014 K5III 
54 ARI MOIII 
IRC+60284 K5III 
SAO 219018 KOIII 
SAO 1991 K5III 

5.35 

5.35 

5.34 

5.34 

5.32 

1.40 

1.31 

1.25 

1.27 

1.25 

IRC+10269 K3III 
26 AQR K2III 
SAO 234699 K3III 
IRC+60231 K4III 
SAO 222136 K4III 

5.32 

5.31 

5.30 

5.29 

5.29 

1.34 

1.34 

1.25 

1.29 

1.30 

IRC+30227 MOIII 
IRC+50247 K5III 
15 LYN G5III-IV 

41 PSC K3III 

IRC-10121 K3III 

5.28 

5.26 

5.24 

5.24 

5.23 

1.35 

1.31 
1.30 

1.36 

1.32 

IRC+30020 K7III 
IRC 00263 K5III 
51 HER K0.5IIIa 

SAO 246824 K5-MOIII 
IRC-30166 K3III 

5.23 

5.22 

5.22 

5.20 

5.14 

1.38 

1.31 

1.31 

1.25 

1.26 

32 COM MOIII 
PHI 1 CNC K5III 
IRC+60234 K5III 
IRC-10127 K3III 
KAP 2 SCL K2III 

5.13 

5.12 

5.11 

5.04 

5.04 

1.43 

1.27 

1.47 

1.26 

1.27 

IRC+50042 K5III 
IRC-30068 K2III 
IRC+20243 KOV 
SAO 221998 KlIII 
SAO 212488 K3II 

5.02 

5.00 

4.98 

1.25 

1.31 

1.28 

IRC-30017 MOIII 
IRC+30073 K1II**I11 

IRC 00454 K5III 
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07435-0638 4.96 

09305-1317 4.96 


1.30 IRC-10176 K5III 

1.26 IRC-10220 K5III 


13073+1706 4.95 
11531-2812 4.92 
13247-1542 4.89 
14217+2738 4.85 
18291+2507 4.84 


1.25 

IRC+20256 

K5III 

1.37 

IRC-30185 

K4III 

1.27 

69 VIR 

KIIIIV 

1.27 

IRC+30256 

K4III 

1.27 

IRC+30336 

MOIII 


12326+1839 4.64 

15552-6442 4.55 


1.37 24 COM K2III 

1.27 SAO 253368 MO-MIII 


127 



TABLE A2 . Stars 


IRAS NAME 


00141+0957 

00142+4911 

00262+4808 

01002+5252 

01141+4438 


01146+2601 

01207+2012 

01353-0341 

01413-0501 

01559-0719 


02027+0950 

02054+2434 

02287+4957 

02290+7629 

02580+1040 


03138-0554 

03566+2839 

04004+0844 

04017+2603 

04059+0958 


04094+6625 

04097+3224 

04120-1022 

04169+3150 

04293+5241 


04472+2801 

04528+5902 

04579+7341 

05186+7339 

05196+5010 


Which meet all requirements for radiometric 
but lack a luminosity class 


standards 


RA (1950) 

DEC (1950) 

NAME 

HR # 

HD # 

3.5467 

3.5621 

6.5596 

15.0533 

18.5413 

9.9667 

49.1836 

48.1378 

52.8725 

44.6386 

IRC+10001 

IRC+50004 

IRC+50007 

IRC+50023 

IRC+40020 

372 

1255 

1240 

2486 

6112 

7647 

18.6621 

20.1767 

23.8325 

25.3458 

28.9896 

26.0328 

20.2081 

-3.6958 

-5.0172 

-7.3225 

IRC+30026 
IRC+20022 
IRC 00021 
IRC-10023 
IRC-10028 

397 

507 

7725 

8388 

10024 

10658 

12076 

30.6817 

31.3625 

37.1821 

37.2679 

44.5029 

9.8381 

24.5825 

49.9597 

76.4986 

10.6719 

IRC+10026 

IRC+20040 

IRC+50066 

IRC+80006 

IRC+10035 

902 

12773 

13055 

15594 

15417 

18700 

48.4692 

59.1688 

60.1154 

60.4346 

61.4904 

-5.9147 

28.6653 

8.7458 

26.0650 

9.9681 

IRC-10046 

IRC+30069 

IRC+10052 

IRC+30070 

IRC+10054 


20356 

283178 

25477 

25596 

26163 

62.3550 

62.4450 

63.0038 

64.2388 

67.3404 

66.4217 

32.4058 

-10.3806 

31.8333 

52.7000 

IRC+70052 
IRC+30075 
39 ERI 
IRC+30082 
IRC+50120 

1318 

1344 

26308 

26526 

26846 

27349 

28604 

71.8096 

73.2029 

74.4838 

79.6742 

79.9029 

28.0203 

59.0428 

73.6928 

73.6608 

50.1742 

IRC+30097 

IRC+60149 

IRC+70058 

IRC+70061 

IRC+50143 

1587 

283839 

31177 

31563 

34450 

34919 


type 


MO 

MO 

MO 

MO 

K5 


MO 

K5 

K5 

KO 

MO 


K5 

MO 

MO 

MO 

K6 


K5 

MO 

KO 

MO 

MO 


K5 

KO 

K3 

K5 

K5 


MO 

MO 

KO 

MO 

MO 
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06103+0601 

06142+3929 

06212-0950 

06370+2031 

07010+1240 

92.5796 

93.5696 

95.3075 

99.2529 

105.2658 

6.0306 

39.4936 

-9.8472 

20.5328 

12.6689 

IRC+10110 

IRC+40154 

IRC-10120 

IRC+20156 

IRC+10149 

2301 

2651 

07025+3128 

07081+4952 

07232+2603 

07263+2253 

07338-0811 

105.6429 

107.0321 

110.8112 

111.5788 

113.4646 

31.4706 

49.8736 

26.0550 

22.8922 

-8.1992 

IRC+30173 

IRC+50174 

IRC+30185 

IRC+20180 

IRC-10170 

2920 

07379+2308 

07468+3953 

08330+4933 

08458+1037 

08459+1243 

114.4946 

116.7092 

128.2737 

131.4742 

131.4767 

23.1361 

39.8981 

49.5508 

10.6192 

12.7328 

IRC+20186 

IRC+40187 

IRC+50192 

IRC+10195 

IRC+10194 

2951 

08465+7029 

08522-1111 

08573+3748 

09282+2516 

09353+6729 

131.6492 

133.0592 

134.3346 

142.0529 

143.8321 

70.4870 

-11.1864 

37.8000 

25.2686 

67.4992 

IRC+70086 

IRC-10209 

IRC+40199 

IRC+30212 

IRC+70091 

3580 

3824 

09471+3951 

09492-1106 

09530+5428 

10009+8409 

10012-0919 

146.7875 

147.3112 

148.2608 

150.2304 

150.3050 

39.8667 

-11.1058 

54.4833 

84.1603 

-9.3319 

16 Ufl 
IRC-10227 
IRC+50202 
SAO 1637 
IRC-10228 

3934 

3959 

10049+0109 

10052-0723 

10054+6411 

10142+4143 

11064+5138 

151.2458 

151.3129 

151.3658 

153.5746 

166.6075 

1.1628 

-7.3839 

64.1992 

41.7181 

51.6470 

IRC 00192 
IRC-10230 
IRC+60200 
IRC+40217 
IRC+50209 


11310+0246 

11346+6228 

11556+0345 

12207-1132 

12265-0209 

172.7571 

173.6563 

178.9138 

185.1862 

186.6475 

2.7764 

62.4728 

3.7617 

-11.5361 

-2.1528 

IRC 00208 
IRC+60210 
IRC 00213 
IRC-10268 
FZ VIR 


12288+0752 

12545-1147 

187.2021 

193.6471 

7.8811 

-11.7961 

IRC+10254 

IRC-10275 

4770 


42787 

43381 

44816 

47548 

52976 


53287 

54590 

58363 

59086 

60853 


61603 

63366 

72777 

75157 

75156 


74904 

76243 

76944 

82175 

83126 


85029 

85461 

85876 

86321 

87262 


87806 

87855 

87734 

89053 

96734 


100456 

100933 

103945 

107814 

108680 


108985 

112495 


MO 

K2 

K5 

MO 

K5 


MO 

MO 

MO 

MO 

K2 


K5 

MO 

MO 

MO 

MO 


MO 

K5 

K5 

MO 

K5 


K5 

MO 

MO 

KO 

KO 


MO 

MO 

K5 

MO 

MO 


K5 

MO 

MO 

MO 

MO 


K5 

K5 
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12589+0147 

13016+4316 

13112+3709 


13481+5507 

14041+1712 

14273-4015 

14553+7505 

15075+6558 


15081+1151 

15099+5005 

15120+3158 

16185+3705 

16243+1106 


16250+0258 

16282+6709 

16292+3519 

16342+0507 

16347+3608 


16415+7245 

17004+2047 

17028+2844 

17129+1751 

17253+0828 


17462+3634 

17470+0055 

17495+0429 

18007+1459 

18160+2316 


18333+5144 

18410+2945 

18415+1050 

18423+3828 

19134+7348 


19237+6854 

19330+3341 

19421-1041 

20007+0435 


194.7354 

195.4008 

197.8212 


1.7908 

43.2769 

37.1533 


IRC 00228 
IRC+40240 
IRC+40241 


207.0437 

211.0271 

216.8267 

223.8279 

226.8933 


227.0321 

227.5000 

228.0129 

244.6254 

246.0883 


246.2567 
247.0525 
247.3038 
248 . 5554 
248.6804 


250.3754 

255.1221 

255.7042 

258.2263 

261.3329 


266.5542 

266.7554 

267.3804 

270.1854 

274.0104 


278.3367 

280.2700 

280.3758 

280.5975 

288.3704 


290.9287 

293.2629 

295.5367 

300.1800 


55.1181 

17.2083 

-40.2544 

75.0839 

65.9783 


11.8625 

50.0900 

31.9731 

37.0942 

11.1019 


2.9817 

67.1528 

35.3314 

5.1181 

36.1397 


72.7658 

20.7956 

28.7458 

17.8575 

8.4822 


36.5700 

.9206 

4.4983 

15.0000 

23.2756 


51.7406 

29.7567 

10.8494 

38.4803 

73.8047 


68.9153 

33.6842 

-10.6947 

4.5886 


IRC+60225 
IRC+20269 
SAO 224976 
IRC+80029 
IRC+70127 


IRC+10286 

IRC+50242 

IRC+30270 

IRC+40282 

IRC+10305 


IRC 00285 
IRC+70134 
IRC+40284 
IRC+10308 
IRC+40286 


AZ DRA 

IRC+20311 

IRC+30300 

IRC+20317 

IRC+10328 


IRC+40302 
IRC 00323 
IRC 00325 
IRC+20345 
IRC+20358 


IRC+50282 

IRC+30341 

IRC+10375 

IRC+40327 

IRC+70151 


IRC+70154 
IRC+30376 
IRC-10520 
IRC 00463 


113126 MO 
113545 MO 
114975 MO 


120771 MO 
123303 MO 
127082 MO 
132770 MO 
134807 MO 


134627 MO 
135120 MO 
5674 135438 K5 

147395 MO 
148296 MO 


148390 K5 
149198 MO 
6157 149084 K5 

149773 KO 
149956 MO 


151481 MO 
154100 MO 
154529 MO 
156129 K5 
158228 MO 


162159 MO 
162163 K5 
162648 K5 
164924 MO 
6854 168323 K5 


171911 MO 
173213 MO 
173215 K5 
173525 K5 
181204 MO 


183317 MO 
184827 MO 
186461 K5 
190095 K5 
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20046+1310 

301.1696 

13.1778 

IRC+10449 

20068+5625 

20091+5214 

20253+2204 

20317+5417 

20458+5813 

301.7167 

302.2992 

306.3492 

307.9433 

311.4513 

56.4308 

52.2350 

22.0694 

54.2847 

58.2311 

IRC+60281 

IRC+50317 

IRC+20469 

IRC+50333 

IRC+60299 

21009+2415 

21108-8550 

21573+7445 

22149+0453 

22259+4351 

315.2404 

317.7079 

329.3479 

333.7492 

336.4800 

24.2531 

-85.8481 

74.7558 

4.8958 

43.8644 

IRC+20500 
SAO 258887 
IRC+70181 
IRC 00515 
IRC+40510 

22378+4024 

22504+5026 

23217+4120 

23232+5242 

23305+4550 

339.4654 

342.6175 

350.4371 

350.8167 

352.6292 

40.4078 

50.4386 

41.3381 

52.7033 

45.8461 

IRC+40515 

IRC+50450 

IRC+40537 

IRC+50464 

IRC+50468 

23328+0814 

23443+2808 

23572-0033 

353.2229 

356.0867 

359.3008 

8.2419 

28.1417 

-.5597 

IRC+10538 
IRC+30517 
IRC 00537 


190969 K5 


239332 MO 
192034 MO 
194934 K5 
196143 MO 
198343 F8 


200512 MO 
200267 K5 
8395 209258 K5 

211516 MO 
213061 K5 


214806 MO 
216500 MO 
220524 MO 
220719 MO 
221588 MO 


221832 K5 
223138 MO 
224677 MO 
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TABLE A2.1 


rS/fptctfafU"' 


IRAS NAME RA (1950) DEC (1950) 


20458+5813 

01413-0501 

04004+0844 

04097+3224 

04579+7341 

311.4513 
25.3458 
60.1154 
62.4450 
74 . 4838 

58.2311 

-5.0172 

8.7458 

32.4058 

73.6928 

10009+8409 

10012-0919 

16342+0507 

06142+3929 

07338-0811 

150.2304 
150.3050 
248 . 5554 
93.5696 
113.4646 

84 . 1603 
-9.3319 
5.1181 
39.4936 
-8.1992 

04120-1022 

01141+4438 

01207+2012 

01353-0341 

02027+0950 

63.0038 

18.5413 

20.1767 

23.8325 

30.6817 

-10.3806 
44 . 6386 
20.2081 
-3.6958 
9.8381 

03138-0554 

04094+6625 

04169+3150 

04293+5241 

06212-0950 

48.4692 

62.3550 

64.2388 

67.3404 

95.3075 

-5.9147 

66.4217 

31.8333 

52.7000 

-9.8472 

07010+1240 

07379+2308 

08522-1111 

08573+3748 

09353+6729 

105.2658 
114 . 4946 
133.0592 
134.3346 
143.8321 

12.6689 

23.1361 

-11.1864 

37.8000 

67.4992 

09471+3951 

10054+6411 

11310+0246 

12288+0752 

12545-1147 

146.7875 

151.3658 

172.7571 

187.2021 

193.6471 

39.8667 

64.1992 

2.7764 

7.8811 

-11.7961 


NAME 


hr # HD # TYPE 


IRC+60299 

IRC-10023 

IRC+10052 

IRC+30075 

IRC+70058 



198343 

F8 

507 

10658 

KO 


25477 

KO 


26526 

KO 

1587 

31563 

KO 


SAG 1637 

IRC-10228 

IRC+10308 

IRC+40154 

IRC-10170 


3934 

86321 

KO 

3959 

87262 

KO 


149773 

KO 


43381 

K2 

2920 

60853 

K2 


39 ERI 
IRC+40020 
IRC+20022 
IRC 00021 
IRC+10026 


1318 26846 

372 7647 

397 8388 

10024 
12773 


K3 

K5 

K5 

K5 

K5 


IRC-10046 

IRC+70052 

IRC+30082 

IRC+50120 

IRC-10120 



20356 

K5 


26308 

K5 

1344 

27349 

K5 


28604 

K5 

2301 

44816 

K5 


IRC+10149 

IRC+20186 

IRC-10209 

IRC+40199 

IRC+70091 


2651 52976 K5 

2951 61603 K5 

76243 K5 
3580 76944 K5 

3824 83126 K5 


16 Uil 
IRC+60200 
IRC 00208 
IRC+10254 
IRC-10275 


85029 K5 
87734 K5 
100456 K5 
4770 108985 K5 

112495 K5 
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15120+3158 

16250+0258 

16292+3519 

17129+1751 

17470+0055 


17495+0429 

18160+2316 

18415+1050 

18423+3828 

19421-1041 


20007+0435 

20046+1310 

20253+2204 

21108-8550 

21573+7445 


22259+4351 

23328+0814 

02580+1040 

00141+0957 

00142+4911 


00262+4808 

01002+5252 

01146+2601 

01559-0719 

02054+2434 


02287+4957 

02290+7629 

03566+2839 

04017+2603 

04059+0958 


04472+2801 

04528+5902 

05186+7339 

05196+5010 

06103+0601 


06370+2031 

07025+3128 


228.0129 

246.2567 

247.3038 

258.2263 

266.7554 


31.9731 IRC+30270 

2.9817 IRC 00285 
35.3314 IRC+40284 

17.8575 IRC+20317 

.9206 IRC 00323 


5674 

135438 

K5 


148390 

K5 

6157 

149084 

K5 


156129 

K5 


162163 

K5 


267.3804 

274.0104 

280.3758 

280.5975 

295.5367 


4.4983 

23.2756 

10.8494 

38.4803 

-10.6947 


IRC 00325 
IRC+20358 
IRC+10375 
IRC+40327 
IRC-10520 


162648 K5 
6854 168323 K5 

173215 K5 
173525 K5 
186461 K5 


300.1800 

301.1696 

306.3492 

317.7079 

329.3479 


4.5886 

13.1778 

22.0694 

-85.8481 

74.7558 


IRC 00463 190095 K5 
IRC+10449 190969 K5 
IRC+20469 194934 K5 
SAO 258887 200267 K5 
IRC+70181 8395 209258 K5 


336.4800 

353.2229 

44.5029 

3.5467 

3.5621 


43.8644 

8.2419 

10.6719 

9.9667 

49.1836 


IRC+40510 

IRC+10538 

IRC+10035 

IRC+10001 

IRC+50004 


213061 K5 
221832 K5 
902 18700 K6 

1255 MO 

1240 MO 


6.5596 48.1378 
15.0533 52.8725 
18.6621 26.0328 
28.9896 -7.3225 
31.3625 24.5825 


IRC+50007 

IRC+50023 

IRC+30026 

IRC-10028 

IRC+20040 


2486 MO 
6112 MO 
7725 MO 
12076 MO 
13055 MO 


37.1821 49.9597 
37.2679 76.4986 
59.1688 28.6653 
60.4346 26.0650 
61.4904 9.9681 


IRC+50066 

IRC+80006 

IRC+30069 

IRC+30070 

IRC+10054 


15594 MO 
15417 MO 
283178 MO 
25596 MO 
26163 MO 


71.8096 28.0203 
73.2029 59.0428 
79.6742 73.6608 
79.9029 50.1742 
92.5796 6.0306 


IRC+30097 

IRC+60149 

IRC+70061 

IRC+50143 

IRC+10110 


283839 MO 
31177 MO 
34450 MO 
34919 MO 
42787 MO 


99.2529 

105.6429 


20.5328 

31.4706 


IRC+20156 

IRC+30173 


47548 MO 
53287 MO 
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07081+4952 

07232+2603 

07263+2253 


07468+3953 

08330+4933 

08458+1037 

08459+1243 

08465+7029 


09282+2516 

09492-1106 

09530+5428 

10049+0109 

10052-0723 


10142+4143 

11064+5138 

11346+6228 

11556+0345 

12207-1132 


12265-0209 

12589+0147 

13016+4316 

13112+3709 

13481+5507 


14041+1712 

14273-4015 

14553+7505 

15075+6558 

15081+1151 


15099+5005 

16185+3705 

16243+1106 

16282+6709 

16347+3608 


16415+7245 

17004+2047 

17028+2844 

17253+0828 


107.0321 

110.8112 

111.5788 


49.8736 

26.0550 

22.8922 


IRC+50174 

IRC+30185 

IRC+20180 


54590 MO 
58363 MO 
59086 MO 


116.7092 

128.2737 

131.4742 

131.4767 

131.6492 


39.8981 

49.5508 

10.6192 

12.7328 

70.4870 


IRC+40187 

IRC+50192 

IRC+10195 

IRC+10194 

IRC+70086 


63366 MO 
72777 MO 
75157 MO 
75156 MO 
74904 MO 


142.0529 

147.3112 

148.2608 

151.2458 

151.3129 


25.2686 

-11.1058 

54.4833 

1.1628 

-7.3839 


IRC+30212 
IRC-10227 
IRC+50202 
IRC 00192 
IRC-10230 


82175 MO 
85461 MO 
85876 MO 
87806 MO 
87855 MO 


153.5746 

166.6075 

173.6563 

178.9138 

185.1862 


41.7181 

51.6470 

62.4728 

3.7617 

-11.5361 


IRC+40217 
IRC+50209 
IRC+60210 
IRC 00213 
IRC-10268 


89053 MO 
96734 MO 
100933 MO 
103945 MO 
107814 MO 


186.6475 

194.7354 

195.4008 

197.8212 

207.0437 


-2.1528 

1.7908 

43.2769 

37.1533 

55.1181 


FZ VIR 
IRC 00228 
IRC+40240 
IRC+40241 
IRC+60225 


108680 MO 
113126 MO 
113545 MO 
114975 MO 
120771 MO 


211.0271 17.2083 
216.8267 -40.2544 
223.8279 75.0839 
226.8933 65.9783 
227.0321 11.8625 


IRC+20269 
SAG 224976 
IRC+80029 
IRC+70127 
IRC+10286 


123303 MO 
127082 MO 
132770 MO 
134807 MO 
134627 MO 


227.5000 

244.6254 

246.0883 

247.0525 

248.6804 


50.0900 

37.0942 

11.1019 

67.1528 

36.1397 


IRC+50242 

IRC+40282 

IRC+10305 

IRC+70134 

IRC+40286 


135120 MO 
147395 MO 
148296 MO 
149198 MO 
149956 MO 


250.3754 

255.1221 

255.7042 

261.3329 


72.7658 

20.7956 

28.7458 

8.4822 


AZ DRA 
IRC+20311 
IRC+30300 
IRC+10328 


151481 MO 
154100 MO 
154529 MO 
158228 MO 
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17462+3634 


18007+1459 

18333+5144 

18410+2945 

19134+7348 

19237+6854 


19330+3341 

20068+5625 

20091+5214 

20317+5417 

21009+2415 


22149+0453 

22378+4024 

22504+5026 

23217+4120 

23232+5242 


23305+4550 

23443+2808 

23572-0033 


266.5542 36.5700 IRC+40302 


162159 MO 


270.1854 

278.3367 

280.2700 

288.3704 

290.9287 


15.0000 

51.7406 

29.7567 

73.8047 

68.9153 


IRC+20345 

IRC+50282 

IRC+30341 

IRC+70151 

IRC+70154 


164924 MO 
171911 MO 
173213 MO 
181204 MO 
183317 MO 


293.2629 

301.7167 

302.2992 

307.9433 

315.2404 


33.6842 

56.4308 

52.2350 

54.2847 

24.2531 


IRC+30376 

IRC+60281 

IRC+50317 

IRC+50333 

IRC+20500 


184827 MO 
239332 MO 
192034 MO 
196143 MO 
200512 MO 


333.7492 

339.4654 

342.6175 

350.4371 

350.8167 


4.8958 

40.4078 

50.4386 

41.3381 

52.7033 


IRC 00515 
IRC+40515 
IRC+50450 
IRC+40537 
IRC+50464 


211516 MO 
214806 MO 
216500 MO 
220524 MO 
220719 MO 


352.6292 

356.0867 

359.3008 


45.8461 

28.1417 

-.5597 


IRC+50468 
IRC+30517 
IRC 00537 


221588 MO 
223138 MO 
224677 MO 
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IRAS NAME 

RA (1950) DEC (1950) 

NAME 

HR # 

HD # 

TYPE 

16415+7245 

04120-1022 

09471+3951 

12265-0209 

01353-0341 

250.3754 
63.0038 - 

146.7875 
186.6475 
23.8325 

72.7658 

•10.3806 

39.8667 

-2.1528 

-3.6958 

AZ DRA 
39 ERI 
16 IKI 
FZ VIR 
IRC 00021 

1318 

151481 

26846 

85029 

108680 

10024 

MO 

K3 

K5 

MO 

K5 

10049+0109 

11310+0246 

11556+0345 

12589+0147 

16250+0258 

151.2458 

172.7571 

178.9138 

194.7354 

246.2567 

1.1628 

2.7764 

3.7617 

1.7908 

2.9817 

IRC 00192 
IRC 00208 
IRC 00213 
IRC 00228 
IRC 00285 


87806 

100456 

103945 

113126 

148390 

MO 

K5 

MO 

MO 

K5 

17470+0055 

17495+0429 

20007+0435 

22149+0453 

23572-0033 

266.7554 

267.3804 

300.1800 

333.7492 

359.3008 

.9206 

4.4983 

4.5886 

4.8958 

-.5597 

IRC 00323 
IRC 00325 
IRC 00463 
IRC 00515 
IRC 00537 


162163 

162648 

190095 

211516 

224677 

K5 

K5 

K5 

MO 

MO 

00141+0957 

02027+0950 

02580+1040 

04004+0844 

04059+0958 

3.5467 

30.6817 

44.5029 

60.1154 

61.4904 

9.9667 

9.8381 

10.6719 

8.7458 

9.9681 

IRC+10001 

IRC+10026 

IRC+10035 

IRC+10052 

IRC+10054 

902 

1255 

12773 

18700 

25477 

26163 

MO 

K5 

K6 

KO 

MO 

06103+0601 

07010+1240 

08459+1243 

08458+1037 

12288+0752 

92.5796 

105.2658 

131.4767 

131.4742 

187.2021 

6.0306 

12.6689 

12.7328 

10.6192 

7.8811 

IRC+10110 

IRC+10149 

IRC+10194 

IRC+10195 

IRC+10254 

2651 

4770 

42787 MO 

52976 K5 

75156 MO 

75157 MO 
108985 K5 

15081+1151 

16243+1106 

16342+0507 

17253+0828 

18415+1050 

227.0321 
246.0883 
248 . 5554 
261.3329 
280.3758 

11. 8625 
11.1019 
5.1181 
8.4822 
10.8494 

IRC+10286 

IRC+10305 

IRC+10308 

IRC+10328 

IRC+10375 


134627 MO 
148296 MO 
149773 KO 
158228 MO 
173215 K5 
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20046+1310 

23328+0814 

01207+2012 

02054+2434 

06370+2031 


07263+2253 

07379+2308 

14041+1712 

17004+2047 

17129+1751 


18007+1459 

18160+2316 

20253+2204 

21009+2415 

01146+2601 


03566+2839 

04017+2603 

04097+3224 

04169+3150 

04472+2801 


07025+3128 

07232+2603 

09282+2516 

15120+3158 

17028+2844 


18410+2945 

19330+3341 

23443+2808 

01141+4438 

06142+3929 


07468+3953 

08573+3748 

10142+4143 

13016+4316 

13112+3709 


16185+3705 

16292+3519 


301.1696 

353.2229 

20.1767 

31.3625 

99.2529 


13.1778 

8.2419 

20.2081 

24.5825 

20.5328 


IRC+10449 

IRC+10538 

IRC+20022 

IRC+20040 

IRC+20156 


397 


190969 K5 
221832 K5 
8388 K5 
13055 MO 
47548 MO 


111.5788 

114.4946 

211.0271 

255.1221 

258.2263 


22.8922 

23.1361 

17.2083 

20.7956 

17.8575 


IRC+20180 

IRC+20186 

IRC+20269 

IRC+20311 

IRC+20317 


59086 MO 
2951 61603 K5 

123303 MO 
154100 MO 
156129 K5 


270.1854 

274.0104 

306.3492 

315.2404 

18.6621 


15.0000 

23.2756 

22.0694 

24.2531 

26.0328 


IRC+20345 

IRC+20358 

IRC+20469 

IRC+20500 

IRC+30026 


164924 MO 
6854 168323 K5 

194934 K5 
200512 MO 
7725 MO 


59.1688 28.6653 
60.4346 26.0650 
62.4450 32.4058 
64.2388 31.8333 
71.8096 28.0203 


IRC+30069 

IRC+30070 

IRC+30075 

IRC+30082 

IRC+30097 


283178 MO 
25596 MO 
26526 KO 
1344 27349 K5 

283839 MO 


105.6429 

110.8112 

142.0529 

228.0129 

255.7042 


31.4706 IRC+30173 
26.0550 IRC+30185 
25.2686 IRC+30212 
31.9731 IRC+30270 
28.7458 IRC+30300 


53287 MO 
58363 MO 
82175 MO 
5674 135438 K5 

154529 MO 


280.2700 

293.2629 

356.0867 

18.5413 

93.5696 

29.7567 

33.6842 

28.1417 

44.6386 

39.4936 

IRC+30341 

IRC+30376 

IRC+30517 

IRC+40020 

IRC+40154 

372 

173213 

184827 

223138 

7647 

43381 

116.7092 

134.3346 

153.5746 

195.4008 

197.8212 

39.8981 

37.8000 

41.7181 

43.2769 

37.1533 

IRC+40187 

IRC+40199 

IRC+40217 

IRC+40240 

IRC+40241 

3580 

63366 

76944 

89053 

113545 

114975 

244 . 6254 
247.3038 

37.0942 

35.3314 

IRC+40282 

IRC+40284 

6157 

147395 

149084 


MO 

MO 

MO 

K5 

K2 


MO 

K5 

MO 

MO 

MO 


MO 

K5 
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16347+3608 

17462+3634 

18423+3828 


22259+4351 

22378+4024 

23217+4120 

00142+4911 

00262+4808 


01002+5252 

02287+4957 

04293+5241 

05196+5010 

07081+4952 


08330+4933 

09530+5428 

11064+5138 

15099+5005 

18333+5144 


20091+5214 

20317+5417 

22504+5026 

23232+5242 

23305+4550 


04528+5902 

10054+6411 

11346+6228 

13481+5507 

20068+5625 


20458+5813 

04094+6625 

04579+7341 

05186+7339 

08465+7029 


09353+6729 

15075+6558 

16282+6709 

19134+7348 


248.6804 

266.5542 

280.5975 


36.1397 
36.5700 
38 . 4803 


IRC+40286 

IRC+40302 

IRC+40327 


336.4800 

339.4654 

350.4371 

3.5621 

6.5596 


43.8644 

40.4078 

41.3381 

49.1836 

48.1378 


IRC+40510 

IRC+40515 

IRC+40537 

IRC+50004 

IRC+50007 


15.0533 
37.1821 
67.3404 
79.9029 
107 . 0321 


52.8725 

49.9597 

52.7000 

50.1742 

49.8736 


IRC+50023 

IRC+50066 

IRC+50120 

IRC+50143 

IRC+50174 


128.2737 

148.2608 

166.6075 

227.5000 

278.3367 


49.5508 

54.4833 

51.6470 

50.0900 

51.7406 


IRC+50192 

IRC+50202 

IRC+50209 

IRC+50242 

IRC+50282 


149956 

MO 

162159 

MO 

173525 

K5 

213061 

K5 

214806 

MO 

220524 

MO 

1240 

MO 

2486 

MO 


6112 

MO 

15594 

MO 

28604 

K5 

34919 

MO 

54590 

MO 

72777 

MO 

85876 

MO 

96734 

MO 

135120 

MO 

171911 

MO 


302.2992 

307.9433 

342.6175 

350.8167 

352.6292 


52.2350 

54.2847 

50.4386 

52.7033 

45.8461 


IRC+50317 

IRC+50333 

IRC+50450 

IRC+50464 

IRC+50468 


192034 MO 
196143 MO 
216500 MO 
220719 MO 
221588 MO 


73.2029 
151.3658 
173 . 6563 
207.0437 
301.7167 


59.0428 

64.1992 

62.4728 

55.1181 

56.4308 


IRC+60149 

IRC+60200 

IRC+60210 

IRC+60225 

IRC+60281 


31177 MO 
87734 K5 
100933 MO 
120771 MO 
239332 MO 


311.4513 

62.3550 

74.4838 

79.6742 

131.6492 


58.2311 
66 . 4217 
73.6928 
73.6608 
70.4870 


IRC+60299 

IRC+70052 

IRC+70058 

IRC+70061 

IRC+70086 


198343 F8 
26308 K5 
1587 31563 KO 

34450 MO 
74904 MO 


143.8321 

226.8933 

247.0525 

288.3704 


67.4992 

65.9783 

67.1528 

73.8047 


IRC+70091 

IRC+70127 

IRC+70134 

IRC+70151 


3824 83126 K5 

134807 MO 
149198 MO 
181204 MO 
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19237+6854 

290.9287 

68.9153 

IRC+70154 

21573+7445 

02290+7629 

14553+7505 

01413-0501 

01559-0719 

329.3479 

37.2679 

223.8279 

25.3458 

28.9896 

74.7558 

76.4986 

75.0839 

-5.0172 

-7.3225 

IRC+70181 

IRC+80006 

IRC+80029 

IRC-10023 

IRC-10028 

03138-0554 

06212-0950 

07338-0811 

08522-1111 

09492-1106 

48.4692 

95.3075 

113.4646 

133.0592 

147.3112 

-5.9147 

-9.8472 

-8.1992 

-11.1864 

-11.1058 

IRC-10046 

IRC-10120 

IRC-10170 

IRC-10209 

IRC-10227 

10012-0919 

10052-0723 

12207-1132 

12545-1147 

19421-1041 

150.3050 

151.3129 

185.1862 

193.6471 

295.5367 

-9.3319 

-7.3839 

-11.5361 

-11.7961 

-10.6947 

IRC-10228 

IRC-10230 

IRC-10268 

IRC-10275 

IRC-10520 

10009+8409 

14273-4015 

21108-8550 

150.2304 

216.8267 

317.7079 

84.1603 

-40.2544 

-85.8481 

SAO 1637 
SAO 224976 
SAO 258887 


183317 MO 


8395 

209258 

K5 


15417 

MO 


132770 

MO 

507 

10658 

KO 


12076 

MO 



20356 

K5 

2301 

44816 

K5 

2920 

60853 

K2 


76243 

K5 


85461 

MO 


3959 87262 

KO 

87855 

MO 

107814 

MO 

112495 

K5 

186461 

K5 


3934 86321 

KO 

127082 

MO 

200267 

K5 
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Table A2.3 class, 

radiometric standa ^ density, Janskys) 


IRAS NAME Jyl2 

04528+5902 22.40 
17253+0828 18.00 
00262+4808 17.10 
20458+5813 16.70 
23217+4120 16.40 

23443+2808 15.10 
14041+1712 14.80 
22378+4024 14.00 
00141+0957 13.70 
06212-0950 12.50 

18333+5144 12.20 
02290+7629 12.00 
19330+3341 11.60 
02287+4957 11.20 
12207-1132 11.20 

00142+4911 9.88 
17462+3634 9.65 
01207+2012 9.56 
23232+5242 9.41 
04293+5241 9.19 

16243+1106 9.16 
15075+6558 9.15 
08459+1243 9.04 
20317+5417 9.00 
01002+5252 8.98 

23305+4550 8.73 
15099+5005 8.52 
11064+5138 8.48 
12265-0209 8.41 
02580+1040 8.36 

18410+2945 8.14 
10049+0109 8.11 
02054+2434 8.07 
16282+6709 7.95 
10012-0919 7.86 

04017+2603 7.74 
16250+0258 7.74 
01559-0719 7.72 


Jy25 


NAME TYPE 


5.13 IRC+60149 
4.20 IRC+10328 
4.72 IRC+50007 
4.54 IRC+60299 
4.29 IRC+40537 


MO 

MO 

MO 

F8 

MO 


4.01 IRC+30517 
3.93 IRC+20269 
4.37 IRC+40515 
3*53 IRC+lOOOl 
3.23 IRC-10120 


MO 

MO 

MO 

MO 

K5 


3.16 IRC+50282 
3 10 IRC+80006 
3.01 IRC+30376 
2.98 IRC+50066 
3 . 07 IRC-10268 


MO 

MO 

MO 

MO 

MO 


2.48 

2.35 

2.35 

2.46 

2.50 


IRC+50004 

IRC+40302 

IRC+20022 

IRC+50464 

IRC+50120 


MO 

MO 

K5 

MO 

K5 


2.29 IRC+10305 
2 35 IRC+70127 
2.17 IRC+10194 
2.37 IRC+50333 
2 41 IRC+50023 


MO 

MO 

MO 

MO 

MO 


2.31 

2.62 

2.45 

2.11 

2.02 


IRC+50468 
IRC+50242 
IRC+50209 
FZ VIR 

IRC+10035 


MO 

MO 

MO 

MO 

K6 


2.22 IRC+30341 
2.07 IRC 00192 
2.12 IRC+20040 
2.04 IRC+70134 
2.03 IRC-10228 


MO 

MO 

MO 

MO 

KO 


2.10 IRC+30070 
1.82 IRC 00285 
1.88 IRC-10028 


MO 

K5 

MO 
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04472+2801 

05186+7339 

07468+3953 

06103+0601 

04059+0958 

09492-1106 

04169+3150 

18160+2316 

13112+3709 

16342+0507 

19421-1041 

22149+0453 

11556+0345 

20068+5625 

17028+2844 

05196+5010 

10142+4143 

07263+2253 

13481+5507 

01141+4438 

07025+3128 

17495+0429 

01146+2601 

06142+3929 

04004+0844 

14553+7505 

16292+3519 

15120+3158 

23328+0814 

17470+0055 

22504+5026 

08458+1037 

19237+6854 

19134+7348 

18415+1050 

20091+5214 

20253+2204 

09353+6729 

18007+1459 

07379+2308 

08522-1111 

21009+2415 


7.72 

2.03 

IRC+30097 

MO 

7.62 

1.80 

IRC+70061 

MO 

7.61 

1.90 

IRC+40187 

MO 

7.50 

1.88 

IRC+10110 

MO 

7.46 

1.95 

IRC+10054 

MO 

7.37 

1.86 

IRC-10227 

MO 

7.32 

1.84 

IRC+30082 

K5 

7.19 

1.86 

IRC+20358 

K5 

6.96 

1.69 

IRC+40241 

MO 

6.87 

1.73 

IRC+10308 

KO 

6.76 

1.66 

IRC-10520 

K5 

6.76 

1.65 

IRC 00515 

MO 

6.74 

1.74 

IRC 00213 

MO 

6.72 

2.01 

IRC+60281 

MO 

6.60 

1.70 

IRC+30300 

MO 

6.54 

1.70 

IRC+50143 

MO 

6.54 

1.61 

IRC+40217 

MO 

6.47 

1.66 

IRC+20180 

MO 

6.46 

1.74 

IRC+60225 

MO 

6.44 

1.62 

IRC+40020 

K5 

6.43 

1.72 

IRC+30173 

MO 

6.38 

1.48 

IRC 00325 

K5 

6.37 

1.75 

IRC+30026 

MO 

6.31 

1.69 

IRC+40154 

K2 

6.26 

1.44 

IRC+10052 

KO 

6.24 

1.58 

IRC+80029 

MO 

6.23 

1.52 

IRC+40284 

K5 

6.22 

1.51 

IRC+30270 

K5 

6.21 

1.47 

IRC+10538 

K5 

6.20 

1.53 

IRC 00323 

K5 

6.19 

1.64 

IRC+50450 

MO 

6.14 

1.51 

IRC+10195 

MO 

6.09 

1.57 

IRC+70154 

MO 

6.07 

1.46 

IRC+70151 

MO 

6.03 

1.52 

IRC+10375 

K5 

5.94 

1.46 

IRC+50317 

MO 

5.91 

1.55 

IRC+20469 

K5 

5.87 

1.50 

IRC+70091 

K5 

5.84 

1.59 

IRC+20345 

MO 

5.82 

1.48 

IRC+20186 

K5 

5.81 

1.47 

IRC-10209 

K5 

5.79 

1.58 

IRC+20500 

MO 
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16185+3705 

07081+4952 

08573+3748 

16347+3608 

04579+7341 

5.75 

5.74 

5.74 

5.74 

5.73 

1.46 

1.31 

1.37 

1.49 

1.48 

IRC+40282 

IRC+50174 

IRC+40199 

IRC+40286 

IRC+70058 

MO 

MO 

K5 

MO 

KO 

04120-1022 

10052-0723 

07010+1240 

07338-0811 

06370+2031 

5.62 

5.55 

5.53 

5.53 

5.52 

1.39 

1.42 

1.45 

1.45 

1.61 

39 ERl 

IRC-10230 

IRC+10149 

IRC-10170 

IRC+20156 

K3 

MO 

K5 

K2 

MO 

09530+5428 

23572-0033 

01353-0341 

02027+0950 

03138-0554 

5.51 

5.44 

5.43 

5.43 

5.41 

1.38 

1.40 
1.25 

1.41 
1.33 

IRC+50202 
IRC 00537 
IRC 00021 
IRC+10026 
IRC-10046 

MO 

MO 

K5 

K5 

K5 

18423+3828 

07232+2603 

13016+4316 

10054+6411 

22259+4351 

5.41 

5.38 

5.37 

5.35 

5.32 

1.36 

1.36 

1.35 

1.35 

1.36 

IRC+40327 

IRC+30185 

IRC+40240 

IRC+60200 

IRC+40510 

K5 

MO 

MO 

K5 

K5 

16415+7245 

08330+4933 

10009+8409 

21573+7445 

04097+3224 

5.30 

5.29 

5.29 

5.24 

5.21 

1.45 

1.37 

1.41 

1.33 

1.33 

AZ DRA 
IRC+50192 
SAO 1637 
IRC+70181 
IRC+30075 

MO 

MO 

KO 

K5 

KO 

12545-1147 

12589+0147 

14273-4015 

11310+0246 

09282+2516 

5.17 

5.14 

5.14 

5.13 

5.10 

1.28 

1.38 
1.34 

1.39 
1.27 

IRC-10275 
IRC 00228 
SAO 224976 
IRC 00208 
IRC+30212 

K5 

MO 

MO 

K5 

MO 

21108-8550 

15081+1151 

08465+7029 

17004+2047 

09471+3951 

5.03 

5.00 

4.89 

4.89 

4.87 

1.33 

1.27 

1.35 

1.30 

1.26 

SAO 258887 
IRC+10286 
IRC+70086 
IRC+20311 
16 LMI 

K5 

MO 

MO 

MO 

K5 

04094+6625 

20046+1310 

17129+1751 

11346+6228 

20007+0435 

4.78 

4.78 

4.76 

4.74 

4.70 

1.30 

1.33 
1.26 
1.29 

1.34 

IRC+70052 
IRC+10449 
IRC+20317 
IRC+60210 
IRC 00463 

K5 

K5 

K5 

MO 

K5 

12288+0752 

03566+2839 

01413-0501 

4.67 

4.45 

4.20 

1.28 

1.25 

1.25 

IRC+10254 

IRC+30069 

IRC-10023 

K5 

MO 

KO 


142 



APPENDIX B. - ATLAS OF CALIBRATED SPECTRA 


Table B1 Spectrum of Alpha Lyra, AO V 
Table B2 Spectrum of Alpha Canis Majoris, A1 V 

™ »P<«ral fragments) 

Table B3.2 Regndded spectruin of Alpha Bootis 

S n ^P‘’“ ™ (rescaled spectral fragments) 

Table B4.2 Regndded spectrum of Alpha Taurus ^ 

BS n »I»«ral fragments) 

Table B5.2 Regndded spectrum of Beta Pegasus 
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of Alpha Lyr (Vega) , AO V. 


Table B1 Spectruin 


WAVELENGTH FLUX 


um 

w/cm2/uin 

1.00 

.6343E-12 

1.04 

.5700E-12 

1.08 

.4985E-12 

1.12 

.4406E-12 

1.16 

.3900E-12 

1.20 

.3463E-12 

1.24 

.3085E-12 

1.28 

.2469E-12 

1.32 

.2472E-12 

1.36 

.2224E-12 

1.40 

.2005E-12 

1.44 

.1813E-12 

1.48 

.1646E-12 

1.52 

.1485E-12 

1.56 

.1369E-12 

1.60 

.1286E-12 

1.64 

.lOllE-12 

1.68 

.9178E-13 

1.72 

.9977E-13 


1.76 .9185E-13 
1.80 .8433E-13 
1.84 .7779E-13 
1.88 .6860E-13 
1.92 .6641E-13 
1.96 .6128E-13 
2.00 .5711E-13 
2.04 .5303E-13 
2-08 .4931E-13 
2.12 .4589E-13 


2.16 

.4137E-13 

2.20 

.3991E-13 

2.24 

.3732E-13 

2.28 

.3491E-13 

2.32 

.3273E-13 

2.36 

.3070E-13 

2.40 

.2884E-13 

2.44 

.2713E-13 

2.48 

.2556E-13 

2-52 

.2382E-13 

2.56 

.2204E-13 

2.60 

.2135E-13 

2.64 

.2018E-13 

2.68 

.1841E-13 

2.72 

.1820E-13 

2.76 

.1565E-13 

2.80 

.1630E-13 


WAVELENGTH FLUX 
xxm w/cia2/uitt 

1.01 .6104E-12 

1.05 .5514E-12 

1.09 .4606E“12 

1.13 .4273E-12 

1.17 .3785E-12 

1.21 .3363E-12 

1.25 .2998E-12 

1.29 .2645E-12 

1.33 .2407E-12 

1.37 .2166E-12 

1.41 .1955E-12 

1.45 .1768E-12 

1.49 . 1607E-12 

1.53 .1469E-12 

1.57 .1209E-12 

1.61 .1105E-12 

1.65 .1149E-12 

1.69 . 1052E'”12 

1.73 .9523E-13 

1.77 .9001E-13 

1.81 .8115E-13 

1.85 ,7626E“13 

1.89 .7018E-13 

1.93 .6489E“13 

1.97 .6035E-13 

2.01 .5606E-13 

2.05 .5207E-13 

2.09 .4843E-13 

2.13 .4507E-13 

2.17 .3959E-13 

2.21 .3925E-13 

2.25 .3670E-13 

2.29 .3435E-13 

2.33 .3221E-13 

2.37 .3023E-13 

2.41 .2840E-13 

2.45 .2640E-13 

2.49 .2502E-13 

2.53 .2310E-13 

2.57 .2188E-13 

2.61 .1993E-13 

2.65 .2001E-13 

2.69 .1885E-13 

2.73 .1793E-13 

2.77 .1677E-13 

2.81 .1609E-13 


WAVELENGTH FIUX 
nni w/ cm2/uin 

1.02 .6083E-12 

1.06 .5335E-12 

1.10 .4578E-12 

1,14 .4144E— 12 

1.18 .3673E-12 

1.22 .3267E-12 

1.26 .2912E-12 

1.30 .2605E-12 

1.34 .2344E-12 

1.38 .2111E-12 

1.42 . 1906E—12 

1.46 .1725E-12 

1.50 .1570E—12 

1.54 .1439E-12 

1.58 .1335E”12 

l.€2 .1227E—12 

1.66 .1137E-12 

1.70 .1043E-12 

1.74 .8868E-13 

1.78 .8815E-13 

1.82 .7218E“13 

1.86 .7454E—13 

1.90 .6906E-13 

1,94 .6122E—13 

1.98 .5927E-13 

2.02 .5502E-13 

2.06 .5113E-13 

2.10 .4756E—13 

2.14 .4424E-13 

2.18 .4105E—13 

2.22 .3860E-13 

2.26 .3609E-13 

2.30 .3380E-13 

2.34 .3170E-13 

2.38 .2975E-13 

2.42 .2795E-13 

2.46 .2633E-13 

2.50 .2446E-13 

2.54 .2342E-13 

2.58 .2210E-13 

2.62 .1994E-13 

2.66 .1965E-13 

2.70 .1869E-13 

2.74 .1762E-13 

2.78 .1671E-13 

2.82 .1587E-13 


WAVELENGTH FLUX 
\-\rn w/cm2/um 

1.03 .5891E-12 

1.07 .5162E-12 

1,11 ,4538E~12 

1.15 .4020E-12 

1.19 ,3566E”12 

1.23 .3174E-12 

1.27 .2820E-12 

1.31 .2539E-12 

1.35 .2283E-12 

1.39 .2057E-12 

1.43 .1859E-12 

1.47 .1685E-12 

1.51 .1534E-12 

1.55 .1412E-12 

1.59 .1178E-12 

1.63 .1207E-12 

1.67 .1106E-12 

1.71 .1022E-12 

1.75 .9336E-13 

1.79 .8629E-13 

1.83 .7890E-13 

1.87 .7095E-13 

1.91 .6776E-13 

1.95 .5997E-13 

1.99 .5818E-13 

2.03 .5402E-13 

2.07 .5021E-13 

2.11 .4672E-13 

2.15 .4332E-13 

2.19 .4055E-13 

2.23 .3795E-13 

2.27 .3550E-13 

2.31 .3326E-13 

2.35 .3120E-13 

2.39 .2929E-13 

2.43 .2743E-13 

2.47 .2544E-13 

2.51 .2448E-13 

2.55 .2308E-13 

2.59 .2183E-13 

2.63 .1944E-13 

2.67 .1871E-13 

2.71 .1845E-13 

2.75 .1704E-13 

2.79 .1652E-1^ 

2.83 .1565E-1- 
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2.84 .1543E-13 

2.88 .1418E-13 

2.92 .1389E-13 

2.96 .1319E-13 

3.00 .1252E-13 

3.04 .1045E-13 

3.08 .1132E-13 

3.12 .1078E-13 

3.16 .1027E-13 

3.20 .9782E-14 

3.24 .9323E-14 

3.28 .8836E-14 

3.32 .8466E-14 

3.36 .8112E-14 

3.40 .7754E-14 

3.44 .7415E-14 

3.48 .7093E-14 

3.52 .6786E-14 

3.56 .6503E-14 


3.60 

.6224E-14 

3.64 

.5951E-14 

3.68 

.5719E-14 

3,72 

.5471E-14 

3.76 

.5211E-14 

3.80 

.5055E-14 

3.84 

.4856E-14 

3.88 

.4675E-14 

3.92 

.4451E-14 

3.96 

.4330E-14 

4.00 

.4143E-14 

4.04 

.3953E-14 

4.08 

.3852E-14 

4.12 

.3714E-14 

4.16 

.3515E-14 

4.20 

.3441E-14 

4.24 

.3325E-14 

4.28 

.3206E-14 

4.32 

.3091E-14 

4.36 

.2955E-14 

4.40 

.2867E-14 

4.44 

.2780E-14 

4.48 

.2685E-14 

4.52 

.2594E-14 

4.56 

.2506E-14 

4.60 

.2421E-14 

4.64 

.2310E-14 

4.68 

.2196E-14 

4.72 

.2190E-14 

4.76 

.2122E-14 

4.80 

.2054E-14 

4.84 

.1989E-14 


2.85 

.1520E-13 

2.89 

.1437E-13 

2.93 

.1371E-13 

2.97 

.1302E-13 

3.01 

.1235E-13 

3.05 

.1157E-13 

3.09 

.1118E-13 

3.13 

.1065E-13 

3.17 

.1014E-13 

3.21 

.9665E-14 

3.25 

.9212E-14 

3.29 

.8515E-14 

3.33 

.8385E-14 

3.37 

.8021E-14 

3.41 

.7668E-14 

3.45 

.7333E-14 

3.49 

.7016E-14 

3.53 

.6716E-14 

3.57 

.6425E-14 

3.61 

.6135E-14 

3.65 

.5868E-14 

3.69 

.5602E-14 

3.73 

.5341E-14 

3.77 

.5207E-14 

3.81 

.4958E-14 


3.85 .4821E-14 

3.89 .4609E-14 

3.93 .4443E-14 

3.97 .4287E-14 

4.01 .4058E-14 

4.05 .3705E-14 

4.09 .3819E-14 

4.13 .3677E-14 

4.17 .3296E-14 

4.21 .3414E-14 

4.25 .3295E-14 

4.29 .3177E-14 

4.33 .3063E-14 

4.37 .2857E-14 

4.41 .2849E-14 

4.45 .2756E-14 

4.49 .2662E-14 

4.53 .2572E-14 

4.57 .2485E-14 

4.61 .2399E-14 

4.65 .2197E-14 

4.69 .2226E-14 

4.73 .2173E-14 

4.77 .2105E-14 

4.81 .2038E-14 

4.85 .1973E-14 


2.86 .1487E-13 

2.90 .1424E-13 

2.94 .1354E-13 

2.98 .1285E-13 

3.02 .1215E-13 

3.06 .1157E-13 

3,10 .1105E-13 

3.14 .1052E-13 

3.18 .1002E-13 

3.22 .9550E-14 

3.26 .9099E-14 

3.30 .8092E-14 

3.34 .8296E-14 

3.38 .7931E-14 

3.42 .7582E-14 

3.46 .7252E-14 

3.50 .6937E-14 

3.54 .6643E-14 

3.58 .6358E-14 

3.62 .6098E-14 

3.66 .5844E-14 

3.70 .5566E-14 

3.74 .4780E-14 

3.78 .5168E-14 

3.82 .4797E-14 

3.86 .4776E-14 

3.90 .4496E-14 

3.94 .4410E-14 

3.98 .4244E-14 

4.02 .3852E-14 

4.06 .3851E-14 

4.10 .3785E-14 

4.14 .3639E-14 

4.18 .3437E-14 

4.22 .3385E-14 

4.26 .3265E-14 

4.30 .3149E-14 

4.34 .3033E-14 

4.38 .2782E-14 

4.42 .2827E-14 

4.46 .2732E-14 

4.50 .2639E-14 

4.54 .2550E-14 

4.58 .2464E-14 

4.62 .2376E-14 

4.66 .2216E-14 

4.70 .2220E-14 

4.74 .2156E-14 

4.78 .2088E-14 

4.82 .2021E-14 

4.86 .1958E-14 


2.87 

.1377E-13 

2.91 

.1407E-13 

2.95 

.1336E-13 

2.99 

.1268E-13 

3,03 

.1180E-13 

3.07 

.1145E-13 

3.11 

.1091E-13 

3.15 

.1039E-13 

3.19 

.9900E-14 

3.23 

.9436E-14 

3.27 

.8981E-14 

3.31 

.8494E-14 

3.35 

.8204E-14 

3.39 

.7842E-14 

3.43 

.7498E-14 

3.47 

.7172E-14 

3.51 

.6865E-14 

3.55 

.6566E-14 

3.59 

.6297E-14 

3.63 

.6035E-14 

3.67 

.5788E-14 

3.71 

.5538E-14 

3.75 

.5126E-14 

3.79 

.5118E-14 

3.83 

.4863E-14 

3.87 

.4728E-14 

3.91 

.4371E-14 

3.95 

.4371E-14 

3.99 

.4198E-14 

4.03 

.3962E-14 

4.07 

.3876E-14 

4.11 

.3750E-14 

4.15 

.3592E-14 

4.19 

.3458E-14 

4.23 

.3355E-14 

4.27 

.3236E-14 

4.31 

.3120E-14 

4.35 

.3000E-14 

4.39 

.2867E-14 

4.43 

.2804E-14 

4.47 

.2708E-14 

4.51 

.2616E-14 

4.55 

.2528E-14 

4.59 

.2442E-14 

4.63 

.2350E-14 

4.67 

.2140E-14 

4.71 

.2206E-14 

4.75 

.2139E-14 

4.79 

.2071E-14 

4.83 

.2005E-14 

4.87 

.1942E-14 
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4.88 .1926E-14 

4.92 .1866E-14 

4.96 .1808E-14 

5.00 .1753E-14 

5.04 .1698E-14 

5.08 .1645E-14 

5.12 .1556E-14 

5.16 .1542E-14 

5.20 .1505E-14 

5.24 .1460E-14 

5.28 .1413E-14 

5.32 .1378E-14 

5.36 .1334E-14 

5.40 .1294E-14 

5.44 .1263E-14 

5.48 .1227E-14 

5.52 .1172E-14 

5.56 .1158E-14 

5.60 .1129E-14 

5.64 .1097E-14 

5.68 .1065E-14 

5.72 .1021E-14 

5.76 .lOlOE-14 

5.80 .9838E-15 

5.84 .9573E-15 

5.88 .9285E-15 

5.92 .8904E-15 

5.96 .8546E-15 

6.00 .8604E-15 

6.04 .8396E-15 

6.08 .8183E-15 

6.12 .7976E-15 

6.16 .7775E-15 

6.20 .7579E-15 

6.24 .7384E-15 

6.28 .7086E-15 

6.32 .7000E-15 

6.36 .6858E-15 

6.40 .6694E-15 

6.44 .6533E-15 

6.48 .6377E-15 

6.52 .6225E-15 

6.56 .6076E-15 

6.60 .5934E-15 

6.64 .5790E-15 

6.68 .5659E-15 

6.72 .5517E-15 

6.76 .5301E-15 

6.80 .5251E-15 

6.84 .5149E-15 

6.88 .5042E-15 


4.89 .1911E-14 

4.93 .1851E-14 

4.97 .1793E-14 

5.01 .1739E-14 

5.05 .1686E-14 

5.09 .1627E-14 

5.13 .1465E-14 

5.17 .1527E-14 

5.21 .1494E-14 

5.25 .1445E-14 

5.29 .1406E-14 

5.33 .1368E-14 

5.37 .1317E-14 

5.41 .1288E-14 

5.45 .1255E-14 

5.49 .1217E-14 

5.53 .1163E-14 

5.57 .1151E-14 

5.61 .1121E-14 

5.65 .1090E-14 

5.69 .1054E-14 

5.73 .1024E-14 


5.77 

. 1004E-14 

5.81 

.9772E-15 

5.85 

.9507E-15 

5.89 

.9172E-15 

5.93 

.8933E-15 

5.97 

.8668E-15 

6.01 

.8554E-15 

6.05 

.8342E-15 

6.09 

.8131E-15 

6.13 

.7926E-15 

6.17 

.7726E-15 

6.21 

.7531E-15 

6.25 

.7332E-15 

6.29 

. 6851E-15 

6.33 

.6973E-15 

6.37 

.6817E-15 

6.41 

.6654E-15 

6.45 

.6493E-15 

6.49 

. 6338E-15 

6.53 

.6188E-15 

6.57 

.6039E-15 


6.61 .5899E-15 

6.65 .5758E-15 

6.69 .5625E-15 

6.73 .5479E-15 

6.77 .5082E-15 

6.81 .5231E-15 

6.85 .5124E-15 

6.89 .5013E-15 


4.90 

.1896E-14 

4.94 

. 1837E-14 

4.98 

.1780E-14 

5.02 

. 1724E-14 

5.06 

.1673E-14 

5.10 

.1613E-14 

5.14 

.1544E-14 

5.18 

.1521E-14 

5.22 

.1483E-14 

5.26 

.1426E-14 

5.30 

.1398E-14 

5.34 

.1357E-14 

5.38 

.1297E-14 

5.42 

.1281E-14 

5.46 

.1246E-14 

5.50 

. 1206E-14 

5.54 

. 1167E-14 

5.58 

.1144E-14 

5.62 

.1113E-14 

5.66 

.1082E-14 

5.70 

.1039E-14 

5.74 

.1021E-14 

5.78 

.9970E-15 


5.82 .9706E-15 
5.86 .9439E-15 
5.90 .8935E-15 
5.94 .8858E-15 
5.98 .8677E-15 
6.02 .8502E-15 
6.06 .8289E-15 
6.10 .8079E-15 
6.14 .7875E-15 
6.18 .7677E-15 
6.22 .7483E-15 
6.26 .7274E-15 


6.30 

.6946E-15 

6.34 

.6937E-15 

6.38 

.6776E-15 

6.42 

.6613E-15 

6.46 

.6454E-15 

6.50 

.6299E-15 

6.54 

.6150E-15 

6.58 

.6004E-15 

6.62 

.5863E-15 

6.66 

.5726E-15 

6.70 

.5591E-15 

6.74 

.5441E-15 

6.78 

.5197E-15 

6.82 

.5202E-15 

6.86 

.5098E-15 

6.90 

.4984E-15 


4.91 .1881E-14 
4.95 .1823E-14 
4.99 .1767E-14 
5.03 .1709E-14 
5.07 .1660E-14 
5.11 .1596E-14 
5.15 .1552E-14 


5.19 


5.23 

.1472E-14 

5.27 

.1416E-14 

5.31 

.1388E-14 

5.35 

.1346E-14 

5.39 

.1297E-14 

5.43 

.1272E-14 

5.47 

.1236E-14 

5.51 

.1192E-14 

5.55 

.1164E-14 

5.59 

.1136E-14 

5.63 

.1105E-14 

5.67 

.1074E-14 

5.71 

.1013E-14 

5.75 

.1016E-14 

5.79 

.9904E-15 

5.83 

.9640E-15 

5.87 

.9368E-15 

5.91 

.8508E-15 

5.95 

.8686E-15 


5.99 .8648E-15 
6.03 .8449E-15 
6.07 .8236E-15 
6.11 .8028E-15 
6.15 .7825E-15 
6.19 .7628E-15 
6.23 .7434E-15 
6.27 .7202E-15 


6.31 

.7006E-15 

6.35 

.6898E-15 

6.39 

.6735E-15 

6.43 

.6573E-15 

6.47 

.6416E-15 

6.51 

.6262E-15 

6.55 

,6114E-15 

6.59 

.5970E-15 

6.63 

.5827E-15 

6.67 

.5693E-15 

6.71 

.5555E-15 

6.75 

.5389E-15 

6.79 

.5251E-15 

6.83 

.5173E-15 

6.87 

.5070E-15 

6.91 

.4956E-15 
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6.92 .4926E-15 

6.93 

.4894E-15 

6.96 .4806E-15 

6.97 

.4785E-15 

7.00 .4711E-15 

7.01 

.4685E-15 

7.04 .4607E-15 

7.05 

.4580E-15 

7.08 .4490E-15 

7.09 

.4457E-15 

7.12 .4400E-15 

7.13 

.4379E-15 

7.16 .4312E-15 

7.17 

.4288E-15 

7.20 .4218E-15 

7.21 

.4195E-15 

7.24 .4120E-15 

7.25 

.4092E-15 

7.28 .4010E-15 

7.29 

.3999E-15 

7.32 .3949E-15 

7.33 

.3930E-15 

7.36 .3868E-15 

7.37 

.3847E-15 

7.40 .3779E-15 

7.41 

.3757E-15 

7.44 .3671E-15 

7.45 

.3602E-15 

7.48 .3565E-15 

7.49 

.3512E-15 

7.52 .3469E-15 

7.53 

.3492E-15 

7.56 .3470E-15 

7.57 

.3455E-15 

7.60 .3406E-15 

7.61 

.3389E-15 

7.64 .3338E-15 

7.65 

.3321E-15 

7.68 .3270E-15 

7.69 

.3253E-15 

7.72 .3202E-15 

7.73 

.3184E-15 

7.76 .3120E-15 

7.77 

.3090E-15 

7.80 .3058E-15 

7.81 

.3051E-15 

7.84 .3014E-15 

7.85 

.3000E-15 

7.88 .2956E-15 

7.89 

.2942E-15 

7.92 .2899E-15 

7.93 

.2884E-15 

7.96 .2842E-15 

7.97 

.2828E-15 

8.00 .2786E-15 

8.01 

.2773E-15 

8.04 .2732E-15 

8.05 

.2718E-15 

8.08 .2678E-15 

8.09 

.2664E-15 

8.12 .2619E-15 

8.13 

.2600E-15 

8.16 .2527E-15 

8.17 

.2539E-15 

8.20 .2523E-15 

8.21 

.2513E-15 

8.24 .2479E-15 

8.25 

.2468E-15 

8.28 .2433E-15 

8.29 

.2422E-15 

8.32 .2388E-15 

8.33 

.2377E-15 

8.36 .2343E-15 

8.37 

.2332E-15 

8.40 .2299E-15 

8.41 

.2289E-15 

8.44 .2257E-15 

8.45 

.2247E-15 

8.48 .2215E-15 

8.49 

.2205E-15 

8.52 .2175E-15 

8.53 

.2165E-15 

8.56 .2134E-15 

8.57 

.2124E-15 

8.60 .2093E-15 

8.61 

.2083E-15 

8.64 .2044E-15 

8.65 

.2023E-15 

8.68 .1997E-15 

8.69 

.1998E-15 

8.72 .1976E-15 

8.73 

.1963E-15 

8.76 .1856E-15 

8.77 

.1889E-15 

8.80 .1909E-15 

8.81 

.1903E-15 

8.84 .1879E-15 

8.85 

.1871E-15 

8.88 .1845E-15 

8.89 

.1838E-15 

8.92 .1815E-15 

8.93 

. 1807E-15 


6.94 

.4860E-15 

6.95 

•4827E-15 

6.98 

.4762E-15 

6.99 

.4737E-15 

7.02 

.4659E-15 

7.03 

.4633E-15 

7.06 

.4552E-15 

7.07 

.4523E-15 

7.10 

.4433E-15 

7.11 

.4417E-15 

7.14 

.4357E-15 

7.15 

.4335E-15 

7.18 

.4265E-15 

7.19 

.4242E-15 

7.22 

.4171E-15 

7.23 

.4146E-15 

7.26 

.4059E-15 

7.27 

.4026E-15 

7.30 

.3985E-15 

7.31 

.3968E-15 

7.34 

.3909E-15 

7.35 

.3889E-15 

7.38 

.3826E-15 

7.39 

.3800E-15 

7.42 

.3733E-15 

7.43 

.3706E-15 

7.46 

.3463E-15 

7.47 

.3561E-15 

7.50 

.3304E-15 

7.51 

.3356E-15 

7.54 

.3492E-15 

7.55 

.3483E-15 

7.58 

.3439E-15 

7.59 

•3423E-15 

7.62 

.3372E-15 

7.63 

.3355E-15 

7.66 

.3304E-15 

7.67 

.3287E-15 

7.70 

.3236E-15 

7.71 

.3219E-15 

7.74 

.3165E-15 

7.75 

.3145E-15 

7.78 

.3057E-15 

7.79 

.3057E-15 

7.82 

.3040E-15 

7.83 

.3027E-15 

7.86 

.2985E-15 

7.87 

.2971E-15 

7.90 

.2927E-15 

7.91 

.2913E-15 

7.94 

.2870E-15 

7.95 

•2856E-15 

7.98 

.2814E-15 

7.99 

.2800E-15 

8.02 

.2759E-15 

8.03 

.2745E-15 

8.06 

.2705E-15 

8.07 

.2691E-15 

8.10 

.2650E-15 

8.11 

.2635E-15 

8.14 

.2575E-15 

8.15 

.2540E-15 

8.18 

.2538E-15 

8.19 

.2532E-15 

8.22 

.2502E-15 

8.23 

.2491E-15 

8.26 

.2457E-15 

8.27 

.2445E-15 

8.30 

.2411E-15 

8.31 

.2399E-15 

8.34 

.2366E-15 

8.35 

.2354E-15 

8.38 

.2321E-15 

8.39 

.2310E-15 

8.42 

.2278E-15 

8.43 

•2268E-15 

8.46 

.2236E-15 

8.47 

.2226E-15 

8.50 

.2195E-15 

8.51 

.2185E-15 

8.54 

.2154E-15 

8.55 

.2144E-15 

8.58 

.2114E-15 

8.59 

.2103E-15 

8.62 

.2072E-15 

8.63 

.2059E-15 

8.66 

.1988E-15 

8.67 

.1979E-15 

8.70 

.1993E-15 

8.71 

.1986E-15 

8.74 

.1945E-15 

8.75 

.1906E-15 

8.78 

.1911E-15 

8.79 

.1913E-15 

8.82 

. 1895E-15 

8.83 

.1888E-15 

8.86 

.1862E-15 

8.87 

.1853E-15 

8.90 

.1830E-15 

8.91 

•1823E-15 

8.94 

.1799E-15 

8.95 

.1791E-15 
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8.96 .1784E-15 

9.00 .1752E-15 

9.04 .1719E-15 

9.08 .1691E-15 

9.12 .1663E-15 

9.16 .1634E-15 

9.20 .1606E-15 

9.24 .1576E-15 

9.28 .1548E-15 

9.32 .1524E-15 

9.36 .1493E-15 

9.40 .1440E-15 

9.44 .1448E-15 

9.48 .1425E-15 

9.52 .1396E-15 

9.56 .1378E-15 

9.60 .1357E-15 

9.64 .1336E-15 

9.68 .1314E-15 

9.72 .1293E-15 

9.76 .1272E-15 

9.80 .1250E-15 

9.84 .1224E-15 

9.88 .1209E-15 

9.92 .1192E-15 

9.96 .1174E-15 

10.00 .1156E-15 

10.04 .1138E-15 

10.08 .1120E-15 

10.12 .1103E-15 

10.16 .1085E-15 

10.20 .1068E-15 

10.24 .1047E-15 

10.28 .1030E-15 

10.32 .1019E-15 

10.36 .1005E-15 

10.40 .9895E-16 

10.44 .9737E-16 

10.48 .9512E-16 

10.52 .9315E-16 

10.56 .9304E-16 

10.60 .9178E-16 

10.64 .9044E-16 

10.68 .8910E-16 

10.72 .8775E-16 

10.76 .8630E-16 

10.80 .8413E-16 

10.84 .8373E-16 

10.88 .8274E-16 

10.92 .8161E-16 

10.96 .8045E-16 


8.97 .1776E-15 

9.01 .1744E-15 

9.05 .1711E-15 

9.09 .1684E-15 

9.13 .1655E-15 

9.17 .1627E-15 

9.21 .1598E-15 

9.25 . 1568E“'15 

9.29 .1543E-15 

9.33 .1517E-15 

9.37 .1481E-15 

9.41 .1452E-15 

9.45 .1442E-15 

9.49 .1418E-15 

9.53 .1391E-15 

9.57 .1373E-15 

9.61 .1352E-15 

9.65 .1330E-15 

9.69 .1309E-15 

9.73 .1288E-15 

9.77 .1266E-15 

9.81 .1244E-15 

9.85 .1218E-15 

9.89 .1205E-15 

9.93 .1188E-15 

9.97 .1170E-15 

10.01 .1151E-15 

10.05 .1133E-15 

10.09 .1116E-15 

10.13 .1098E-15 

10.17 .1081E-15 

10.21 .1063E-15 

10.25 .1040E-15 

10.29 .1028E-15 

10.33 .1016E-15 

10.37 .lOOlE-15 

10.41 .9856E-16 

10.45 .9694E-16 

10.49 .9389E-16 

10.53 .9350E-16 

10.57 .9274E-16 

10.61 .9144E-16 

10.65 .9011E-16 

10.69 .8876E-16 

10.73 .8741E-16 

10.77 .8587E-16 

10.81 .8393E-16 

10.85 .8351E-16 

10.89 .8247E-16 

10.93 .8132E-16 

10.97 .8016E-16 


8.98 .1768E-15 

9.02 .1736E-15 

9.06 .1704E-15 

9.10 .1677E-15 

9.14 . 1648E-15 

9.18 .1620E-15 

9.22 .1591E-15 

9.26 .1560E-15 

9.30 .1537E-15 

9.34 .1510E-15 

9.38 .1462E-15 

9.42 .1454E“’15 

9.46 .1437E-15 

9.50 .1411E-15 

9.54 .1387E-15 

9.58 .1368E-15 

9.62 .1347E-15 

9.66 .1325E-15 

9.70 .1304E-15 

9.74 .1282E-15 

9.78 .1261E-15 

9.82 .1238E-15 

9.86 .1215E-15 

9.90 .1201E-15 

9.94 .1183E-15 

9.98 .1165E-15 

10.02 .1147E-15 

10.06 .1129E-15 

10.10 .llllE-15 

10.14 .1094E-15 

10.18 .1077E-15 

10.22 .1058E-15 

10.26 .1034E-15 

10.30 .1026E-15 

10.34 .1012E-15 

10.38 .9971E-16 

10.42 .9818E-16 

10.46 .9646E-16 

10.50 .9110E-16 

10.54 .9348E-16 

10.58 .9242E-16 

10.62 .9111E-16 

10.66 .8977E-16 

10.70 .8842E-16 

10.74 .8706E-16 

10.78 .8538E“16 

10.82 .8395E-16 

10.86 .8327E-16 

10.90 .8218E-16 

10.94 .8103E-16 

10.98 .7987E-16 


8.99 .1760E“15 

9.03 .1728E-15 

9.07 .1698E-15 

9.11 .1670E-15 

9.15 .1641E-15 

9,19 .1613E-15 

9.23 .1584E-15 

9.27 .1554E-15 

9.31 .1531E-15 

9.35 .1502E-15 

9.39 .1426E-15 

9.43 .1452E-15 

9.47 .1431E-15 

9.51 .1404E-15 

9.55 .1383E-15 

9.59 .1363E-15 

9.63 .1341E-15 

9.67 .1320E-15 

9.71 .1298E-15 

9.75 .1277E-15 

9.79 .1256E-15 

9.83 .1231E-15 

9.87 .1212E-15 

9.91 .1197E-15 

9.95 .1179E-15 

9.99 .1160E-15 

10.03 .1142E-15 

10.07 .1125E-15 

10.11 .1107E-15 

10.15 .1090E-15 

10.19 .1072E-15 

10.23 . 1053E-15 

10.27 .1032E-15 

10.31 .1023E-15 

10.35 .1008E-15 

10.39 .9933E-16 

10.43 .9778E-16 

10.47 .9589E-16 

10.51 .9136E-16 

10.55 .9330E-16 

10.59 .9210E-16 

10.63 .9078E-16 

10.67 .8944E-16 

10.71 .8808E-16 

10.75 .8669E-16 

10.79 .8479E-16 

10.83 .8388E-16 

10.87 .8301E--16 

10.91 .8190E“lt 

10.95 .8074E-K 

10.99 .7959E-K 
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11.00 

.7930E-16 

11.04 

.7810E-16 

11.08 

.7702E-16 

11.12 

.7594E-16 

11.16 

.7486E-16 

11.20 

.7378E-16 

11.24 

.7265E-16 

11.28 

.7124E-16 

11.32 

.6874E-16 

11.36 

.6964E-16 

11.40 

.6878E-16 

11.44 

.6782E-16 

11.48 

.6676E-16 

11.52 

.6541E-16 

11.56 

.6458E-16 

11.60 

.6414E-16 

11.64 

.6335E-16 

11.68 

.6251E-16 

11.72 

.6167E-16 

11.76 

.6080E-16 

11.80 

.5993E-16 

11.84 

.5920E-16 

11.88 

.5845E-16 

11.92 

.5769E-16 

11.96 

•5693E-16 

12.00 

.5618E-16 

12.04 

.5544E-16 

12.08 

.5470E-16 

12.12 

.5393E-16 

12.16 

•5314E-16 

12.20 

.5253E-16 

12.24 

•5189E-16 

12.28 

.5121E-16 

12.32 

.5045E-16 

12.36 

.4882E-16 

12.40 

.4804E-16 

12.44 

.4854E-16 

12.48 

.4802E-16 

12.52 

•4737E-16 

12.56 

.4648E-16 

12.60 

.4544E-16 

12.64 

.4550E-16 

12.68 

.4508E-16 

12.72 

.4457E-16 

12.76 

.4403E-16 

12.80 

.4350E-16 

12.84 

.4297E-16 

12.88 

.4244E-16 

12.92 

.4192E-16 

12.96 

.4141E-16 

13.00 

.4091E-16 


11.01 

.7901E-16 

11.05 

.7783E-16 

11.09 

.7675E-16 

11.13 

.7567E-16 

11.17 

.7459E-16 

11.21 

.7351E-16 

11.25 

.7236E-16 

11.29 

.7047E-16 

11.33 

.6971E-16 

11.37 

.6944E-16 

11.41 

.6854E-16 

11.45 

.6756E-16 

11.49 

.6646E-16 

11.53 

.6480E-16 

11.57 

.6455E-16 

11.61 

.6395E-16 

11.65 

.6314E-16 

11.69 

.6230E-16 

11.73 

.6145E-16 

11.77 

.6057E-16 

11.81 

.5974E-16 

11.85 

.5902E-16 

11.89 

.5826E-16 

11.93 

.5749E-16 

11.97 

.5674E-16 

12.01 

.5599E-16 

12.05 

.5525E-16 

12.09 

.5451E-16 

12.13 

.5373E-16 

12.17 

.5298E-16 

12.21 

.5238E-16 

12.25 

.5173E-16 

12.29 

.5104E-16 

12.33 

.5023E-16 

12.37 

.4793E-16 

12.41 

.4854E-16 

12.45 

.4843E-16 

12.49 

.4787E-16 

12.53 

.4719E-16 

12.57 

.4608E-16 

12.61 

.4558E-16 

12.65 

.4541E-16 

12.69 

.4496E-16 

12.73 

.4444E-16 

12.77 

.4390E-16 

12.81 

.4336E-16 

12.85 

.4283E-16 

12.89 

.4231E-16 

12.93 

.4179E-16 

12.97 

.4128E-16 

13.01 

.4078E-16 


11.02 

.7871E-16 

11.06 

.7756E-16 

11.10 

.7648E-16 

11.14 

.7540E-16 

11.18 

.7432E-16 

11.22 

.7323E-16 

11.26 

.7206E-16 

11.30 

.6923E-16 

11.34 

.6988E-16 

11.38 

.6923E-16 

11.42 

.6830E-16 

11.46 

.6730E-16 

11.50 

.6616E-16 

11.54 

.6448E-16 

11.58 

.6445E-16 

11.62 

.6375E-16 

11.66 

.6293E-16 

11.70 

.6209E-16 

11.74 

.6124E-16 

11.78 

.6035E-16 

11.82 

.5957E-16 

11.86 

.5883E-16 

11.90 

.5807E-16 

11.94 

.5731E-16 

11.98 

.5655E-16 

12.02 

.5581E-16 

12.06 

.5507E-16 

12.10 

.5432E-16 

12.14 

.5353E-16 

12.18 

.5283E-16 

12.22 

.5222E-16 

12.26 

.5156E-16 

12.30 

.5086E-16 

12.34 

.4992E-16 

12.38 

.4739E-16 

12.42 

.4864E-16 

12.46 

.4830E-16 

12.50 

.4771E-16 

12.54 

.4699E-16 

12.58 

.4565E-16 

12.62 

.4558E-16 

12.66 

.4531E-16 

12.70 

.4483E-16 

12.74 

.4430E-16 

12.78 

.4377E-16 

12.82 

.4323E-16 

12.86 

.4270E-16 

12.90 

.4218E-16 

12.94 

.4167E-16 

12.98 

.4116E-16 

13.02 

.4066E-16 


11.03 

.7841E-16 

11.07 

.7729E-16 

11.11 

.7621E-16 

11.15 

.7513E-16 

11.19 

.7405E-16 

11.23 

.7294E-16 

11.27 

.7171E-16 

11.31 

. 6775E-16 

11.35 

.6980E-16 

11.39 

.6901E-16 

11.43 

. 6806E-16 

11.47 

.6704E-16 

11.51 

.6582E-16 

11.55 

.6444E-16 

11.59 

.6431E-16 

11.63 

.6355E-16 

11.67 

.6272E-16 

11.71 

.6188E-16 

11.75 

.6102E-16 

11.79 

.6012E-16 

11.83 

.5939E-16 

11.87 

.5864E-16 

11.91 

.5788E-16 

11.95 

.5712E-16 

11.99 

.5636E-16 

12.03 

.5562E-16 

12.07 

.5488E-16 

12.11 

.5413E-16 

12.15 

.5333E-16 

12.19 

.5269E-16 

12.23 

.5206E-16 

12.27 

.5139E-16 

12.31 

.5066E-16 

12.35 

.4947E-16 

12.39 

.4745E-16 

12.43 

.4862E-16 

12.47 

.4817E-16 

12.51 

.4754E-16 

12.55 

.4676E-16 

12.59 

.4545E-16 

12.63 

.4556E-16 

12.67 

.4520E-16 

12.71 

.4470E-16 

12.75 

.4417E-16 

12.79 

.4363E-16 

12.83 

.4310E-16 

12.87 

.4257E-16 

12.91 

.4205E-16 

12.95 

.4154E-16 

12.99 

.4103E-16 

13.03 

.4053E-16 
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13.04 .4040E-16 

13.08 .3991E-16 

13.12 .3940E-16 

13.16 .3882E-16 

13.20 .3828E-16 

13.24 .3796E-16 

13.28 .3756E-16 

13.32 .3713E-16 

13.36 .3669E-16 

13.40 .3626E-16 

13.44 .3583E-16 

13.48 .3542E-16 

13.52 .3500E-16 

13.56 .3460E-16 


13.60 

.3419E-16 

13.64 

.3380E-16 

13.68 

.3340E-16 

13.72 

. 3302E-16 

13.76 

.3264E-16 

13.80 

.3226E-16 

13.84 

.3188E-16 

13.88 

.3148E-16 

13.92 

.3100E-16 

13.96 

.3062E-16 

14.00 

.3041E-16 

14.04 

.3010E-16 

14.08 

.2977E-16 

14.12 

.2939E-16 

14.16 

. 2880E-16 

14.20 

.2828E-16 

14.24 

.2841E-16 

14.28 

.2814E-16 

14.32 

.2783E-16 

14.36 

.2754E-16 

14.40 

.2725E-16 

14.44 

.2695E-16 

14.48 

.2666E-16 

14.52 

.2637E-16 


14.56 .2608E-16 
14.60 .2580E-16 
14.64 .2551E-16 
14.68 .2523E-16 
14.72 .2494E-16 
14.76 .2469E-16 
14.80 .2443E-16 
14.84 .2417E-16 
14.88 .2389E-16 
14.92 .2358E-16 
14.96 .2317E-16 
15.00 .2307E-16 
15.04 .2290E-16 


13.05 .4028E-16 

13.09 .3978E-16 

13.13 .3926E-16 

13.17 .3866E-16 

13.21 .3822E-16 

13.25 .3786E-16 

13.29 .3745E-16 

13.33 .3702E-16 

13.37 .3658E-16 

13.41 .3615E-16 

13.45 .3573E-16 

13.49 .3531E-16 

13.53 .3490E-16 

13.57 .3450E-16 

13.61 .3409E-16 

13.65 .3370E-16 

13.69 .3330E-16 

13.73 .3292E-16 

13.77 .3254E-16 

13.81 .3217E-16 

13.85 .3178E-16 

13.89 .3137E-16 

13.93 .3086E-16 

13.97 .3058E-16 

14.01 .3034E-16 

14.05 .3002E-16 

14.09 .2968E-16 

14.13 .2928E-16 

14.17 .2843E-16 

14.21 .2845E-16 

14.25 .2835E-16 

14.29 .2806E-16 

14.33 .2776E-16 

14.37 .2747E-16 

14.41 .2717E-16 

14.45 .2688E-16 

14.49 .2659E-16 

14.53 .2630E-16 

14.57 .2601E-16 

14.61 .2573E-16 

14.65 .2544E-16 

14.69 .2515E-16 

14.73 .2488E-16 

14.77 .2462E-16 

14.81 .2437E-16 

14.85 .2410E-16 

14.89 .2382E-16 

14.93 .2348E-16 

14.97 .2309E-16 

15.01 .2304E-16 

15.05 .2284E-16 


13.06 .4016E-16 

13.10 .3965E-16 

13.14 .3912E-16 

13.18 .3851E-16 

13.22 .3814E-16 

13.26 .3776E-16 

13.30 .3734E-16 

13.34 .3691E-16 

13.38 .3648E-16 

13.42 .3605E-16 

13.46 .3562E-16 

13.50 .3521E-16 

13.54 .3480E-16 

13.58 .3440E-16 

13.62 .3399E-16 

13.66 .3360E-16 

13.70 .3321E-16 

13.74 .3283E-16 

13.78 .3245E-16 

13.82 .3207E-16 

13.86 .3168E-16 

13.90 .3126E”16 

13.94 .3074E-16 

13.98 .3053E-16 

14.02 .3026E—16 

14.06 .2994E-16 

14.10 .2959E-16 

14.14 .2916E-16 

14.18 .2794E-16 

14.22 .2847E-16 

14.26 .2828E-16 

14.30 .2798E-16 

14.34 .2769E-16 

14.38 .2740E-16 

14.42 .2710E-16 

14.46 .2681E-16 

14.50 .2651E-16 

14.54 .2623E-16 

14.58 .2594E-16 

14.62 .2566E-16 

14.66 .2537E-16 

14.70 .2508E-16 

14.74 .2481E-16 

14.78 .2456E-16 

14.82 .2430E-16 

14.86 .2403E-16 

14.90 .2375E-16 

14.94 .2337E-16 

14.98 .2309E-16 

15.02 .2300E-16 

15.06 .2279E-16 


13.07 .4003E-16 

13.11 .3953E-16 

13.15 .3897E-16 

13.19 .3837E-16 

13.23 .3805E-16 

13.27 .3766E-16 

13.31 .3723E-16 

13.35 .3680E-16 

13.39 ,3637E“16 

13.43 .3594E-16 

13.47 .3552E-16 

13.51 .3511E-16 

13.55 .3470E-16 

13.59 .3430E-16 

13.63 .3389E-16 

13.67 .3350E-16 

13.71 .3311E-16 

13.75 .3273E-16 

13.79 .3235E-16 

13.83 .3198E-16 

13.87 .3158E-16 

13.91 .3114E-16 

13.95 .3064E-16 

13.99 .3047E-16 

14.03 .3018E-16 

14.07 .2985E-16 

14.11 .2949E-16 

14.15 .2899E-16 

14.19 .2792E-16 

14.23 .2845E-16 

14.27 .2821E-16 

14.31 .2791E-16 

14.35 .2762E”16 

14.39 .2732E-16 

14.43 .2703E-16 

14.47 .2673E-16 

14.51 .2644E-16 

14.55 .2615E-16 

14.59 .2587E-16 

14.63 .2558E-16 

14.67 .2530E-16 

14.71 .2501E-16 

14.75 .2475E-16 

14.79 .2450E-16 

14.83 .2423E-16 

14.87 .2396E-16 

14.91 .2367E-16 

14.95 .2326E-16 

14.99 .2310E-16 

15.03 .2295E-16 

15.07 .2273E-16 
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15.08 .2267E-16 15.09 

15.12 .2244E-16 15.13 

15.16 .2219E-16 15.17 

15.20 .2194E-16 15.21 

15.24 .2173E-16 15.25 

15.28 .2152E-16 15.29 

15.32 .2130E“16 15.33 

15.36 .2109E-16 15.37 

15.40 .2087E-16 15.41 

15.44 .2065E“16 15.45 

15.48 .2044E-16 15.49 

15.52 .2023E“"16 15.53 

15.56 .2003E-16 15.57 

15.60 .1982E-16 15.61 

15.64 .1962E-16 15.65 

15.68 .1942E-16 15.69 

15.72 .1922E-16 15.73 

15.76 .1901E-16 15.77 

15.80 .1880E-16 15.81 

15.84 .1861E-16 15.85 

15.88 .1845E-16 15.89 

15.92 .1828E-16 15.93 

15.96 .1810E-16 15.97 

16.00 .1792E-16 16.01 

16.04 .1774E-16 16.05 

16.08 .1756E-16 16.09 

16.12 .1738E-16 16.13 

16.16 .1715E-16 16.17 

16.20 .1612E-16 16.21 

16.24 .1673E-16 16.25 

16.28 .1669E-16 16.29 

16.32 .1654E-16 16.33 

16.36 .1634E-16 16.37 

16.40 .1606E-16 16.41 

16.44 .1596E-16 16.45 

16.48 .1589E--16 16.49 

16.52 .1575E-16 16.53 

16.56 .1559E-16 16.57 

16.60 .1542E-16 16.61 

16.64 .1530E-16 16.65 

16.68 .1517E-16 16.69 

16.72 .1503E-16 16.73 

16.76 .1489E-16 16.77 

16.80 .1474E-16 16.81 

16.84 .1451E-16 16.85 

16.88 .1418E-16 16.89 

16.92 .1426E-16 16.93 

16.96 .1419E-16 16.97 

17.00 .1407E-16 17.01 

17.04 .1395E-16 17.05 

17.08 .1382E-16 17.09 


.2261E-16 15.10 .2256E-16 

.2238E-16 15.14 .2232E-16 

.2213E-16 15.18 .2207E-16 

.2189E-16 15.22 .2183E-16 

.2168E-16 15.26 .2162E-16 

.2147E-16 15.30 .2141E-16 

.2125E-16 15.34 .2120E-16 

.2103E-16 15.38 .2098E-16 

.2082E-16 15.42 .2076E-16 

.2060E-16 15.46 .2055E-16 

.2039E-16 15.50 .2034E-16 

.2018E-16 15.54 .2013E-16 

.1998E-16 15.58 .1993E-16 

.1977E-16 15.62 .1972E-16 

.1957E-16 15.66 .1952E-16 

.1937E-16 15.70 .1932E-16 

.1917E-16 15.74 .1912E-16 

.1896E~16 15.78 .1891E-16 

.1875E-16 15.82 .1869E-16 

.1857E-16 15.86 .1853E-16 

.1841E-16 15.90 .1836E-16 

.1823E-16 15.94 .1819E-16 

.1805E-16 15.98 .1801E-16 

.1788E-16 16.02 .1783E-16 

.1770E-16 16.06 .1765E-16 

.1752E-16 16.10 .1747E-16 

.1733E-16 16.14 .1728E-16 

•1707E-16 16.18 .1698E-16 

.1588E-16 16.22 .1623E-16 

.1674E-16 16.26 .1675E-16 

.1666E-16 16.30 . 1662E-16 

.1649E-16 16.34 .1645E-16 

.1628E-16 16.38 .1620E-16 

.1599E-16 16.42 .1592E-16 

•1596E-16 16.46 .1594E-16 

.1586E-16 16.50 .1583E-16 

• 1571E-16 16.54 . 1567E-16 

.1554E-16 16.58 .1550E-16 

.1539E-16 16.62 .1536E-16 

.1527E-16 16.66 .1524E-16 

.1514E-16 16.70 .1510E-16 

•1500E-16 16.74 .1496E-16 

.1485E-16 16.78 . 1482E-16 

.1469E-16 16.82 .1464E-16 

.1441E-16 16.86 .1430E-16 

.1412E-16 16.90 .1415E-16 

•1425E-16 16.94 .1423E-16 

•1416E-16 16.98 .1414E-16 

.1404E-16 17.02 .1401E-16 

.1391E-16 17.06 .1388E-16 

. 1379E-16 17.10 .1376E-16 


15.11 

.2250E-16 

15.15 

.2226E-16 

15.19 

.2200E-16 

15.23 

.2178E-16 

15.27 

.2157E-16 

15.31 

.2136E-16 

15.35 

.2114E-16 

15.39 

.2093E-16 

15.43 

.2071E-16 

15.47 

.2049E-16 

15.51 

.2029E-16 

15.55 

.2008E-16 

15.59 

.1987E-16 

15.63 

.1967E-16 

15.67 

.1947E-16 

15.71 

.1927E-16 

15.75 

.1907E-16 

15.79 

•1885E-16 

15.83 

.1865E-16 

15.87 

.1849E-16 

15.91 

.1832E-16 

15.95 

.1814E-16 

15.99 

.1797E-16 

16.03 

.1779E-16 

16.07 

.1761E-16 

16.11 

.1743E-16 

16.15 

.1722E-16 

16.19 

.1657E-16 

16.23 

.1659E-16 

16.27 

.1672E-16 

16.31 

.1658E-16 

16.35 

.1640E-16 

16.39 

.1613E-16 

16.43 

.1594E-16 

16.47 

•1592E-16 

16.51 

.1579E-16 

16.55 

.1563E-16 

16.59 

.1546E-16 

16.63 

.1533E-16 

16.67 

. 1520E-16 

16.71 

.1507E-16 

16.75 

.1493E-16 

16.79 

.1478E-16 

16.83 

.1459E-16 

16.87 

.1423E-16 

16.91 

•1421E-16 

16.95 

. 1422E-16 

16.99 

. 1411E-16 

17.03 

. 1398E-16 

17.07 

. 1385E-16 

17.11 

. 1372E-16 
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17.12 .1369E-16 

17.16 .1357E-16 

17.20 .1344E-16 

17.24 .1332E-16 

17.28 .1320E“16 

17.32 .1308E-16 

17.36 .1296E-16 

17.40 .1284E“16 

17.44 .1272E-16 

17.48 .1260E-16 

17.52 .1247E-16 

17.56 .1234E-16 

17.60 .1219E-16 

17.64 .1211E-16 

17.68 .1203E-16 

17.72 .1193E-16 

17.76 .1183E-16 

17.80 .1173E-16 

17.84 . 1162E-16 

17.88 .1152E-16 

17.92 .1142E-16 

17.96 .1131E-16 

18.00 .1121E-16 

18.04 .llllE-16 
18.08 .llOlE-16 

18.12 .1092E-16 

18.16 .1083E-16 

18.20 .1073E-16 

18.24 .1064E-16 

18.28 .1055E-16 

18.32 .1046E-16 

18.36 .1036E-16 

18.40 .1027E-16 

18.44 .1018E-16 

18.48 .1009E-16 

18.52 .9999E-17 

18.56 .9883E“17 

18.60 .9701E-17 

18.64 .9618E-17 

18.68 .9632E-17 

18.72 .9572E-17 

18.76 .9500E-17 

18.80 .9423E-17 

18.84 .9343E-17 

18.88 .9260E-17 

18.92 .9167E-17 

18.96 .9046E-17 

19.00 .8968E-17 

19.04 .8792E-17 

19.08 .8760E-17 

19.12 .8792E-17 


17.13 .1366E-16 

17.17 .1354E-16 

17.21 .1341E-16 

17.25 .1329E-16 

17.29 .1317E-16 

17.33 .1305E-16 

17.37 .1293E-16 

17.41 .1281E-16 

17.45 .1269E-16 

17.49 .1256E“16 

17.53 .1244E-16 

17.57 .1231E—16 

17.61 .1216E-16 

17.65 .1209E-16 

17.69 .1201E— 16 

17.73 .1191E-16 

17.77 .1180E-16 

17.81 .1170E“16 

17.85 . 1160E-16 

17.89 .1149E-16 

17.93 .1139E”16 

17.97 .1129E-16 

18.01 .1118E-16 

18.05 .1108E-16 

18.09 • 1099E-16 

18.13 .1090E-16 

18.17 . 1080E-16 

18.21 .1071E-16 

18.25 .1062E-16 

18.29 .1052E—16 

18.33 .1043E-16 

18.37 . 1034E-16 

18.41 .1025E-16 

18.45 .1016E-16 

18.49 . 1007E-16 

18.53 .9972E-17 

18.57 .9844E-17 

18.61 .9642E-17 

18.65 .9643E-17 

18.69 .9620E-17 

18.73 .9555E-17 

18.77 .9481E-17 

18.81 .9403E-17 

18.85 .9323E-17 

18.89 .9238E-17 

18.93 .9142E-17 

18.97 .9011E-17 

19.01 .8958E—17 

19.05 .8749E-17 

19.09 . 87 67E-17 

19.13 .8779E-17 


17.14 .1363E-16 

17.18 .1351E-16 

17.22 .1338E-16 

17.26 .1326E-16 

17,30 .1314E— 16 

17.34 .1302E-16 

17.38 .1290E-16 

17.42 .1278E-16 

17.46 .1266E-16 

17.50 .1253E-16 

17.54 .1241E-16 

17.58 .1227E-16 

17.62 .1215E-16 

17.66 .1207E-16 

17.70 .1198E“16 

17.74 .1188E-16 

17.78 .1178E-16 

17.82 .1167E“16 

17.86 . 1157E-16 

17.90 .1147E-16 

17.94 .1136E-16 

17.98 .1126E-16 

18.02 .1116E-16 

18.06 .1106E-16 

18.10 .1097E-16 

18.14 .1087E-16 

18.18 .1078E-16 

18.22 .1069E-16 

18.26 .1059E-16 

18.30 .1050E— 16 

18.34 .1041E-16 

18.38 .1032E-16 

18.42 .1023E-16 

18.46 .1014E-16 

18.50 .1005E-16 

18.54 .9945E-17 

18.58 .9805E-17 

18.62 .9584E-17 

18.66 .9656E-17 

18.70 .9604E-17 

18.74 .9537E-17 

18.78 .9462E-17 

18.82 .9383E-17 

18.86 .9302E-17 

18.90 .9216E-17 

18.94 .9116E-17 

18.98 .8988E-17 

19.02 .8907E-17 

19.06 .8753E-17 

19.10 .8775E-17 

19.14 . 8765E-17 


17.15 .1360E-16 

17.19 ,1347E“16 

17.23 .1335E-16 

17.27 .1323E-16 

17.31 .1311E-16 

17.35 .1299E-16 

17.39 .1287E-16 

17.43 .1275E-16 

17.47 .1263E-16 

17.51 .1250E-16 

17.55 .1238E-16 

17.59 .1223E-16 

17.63 .1213E-16 

17.67 .1205E-16 

17.71 .1196E“16 

17.75 .1186E-16 

17.79 .1175E-16 

17.83 .1165E-16 

17.87 .1154E-16 

17.91 .1144E-16 

17.95 .1134E-16 

17.99 .1124E-16 

18.03 .1113E-16 

18.07 .1104E-16 

18.11 .1094E-16 

18.15 .1085E-16 

18.19 .1076E-16 

18.23 .1066E-16 

18.27 .1057E-16 

18.31 .1048E-16 

18.35 .1039E-16 

18.39 .1030E-16 

18.43 .1021E-16 

18.47 .1012E-16 

18.51 .1002E-16 

18.55 .9918E-17 

18.59 .9760E-17 

18.63 .9593E-17 

18.67 .9644E-17 

18.71 .9588E-17 

18.75 .9518E-17 

18.79 .9443E-17 

18.83 .9363E-1^ 

18.87 .9282E-1- 

18.91 .9192E-r 

18.95 .9081E-r 

18.99 .8978E-1' 

19.03 .8850E-1' 

19.07 .8757E-1 

19.11 .8784E-1 

19.15 .8751E-1 
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19.16 .8736E-17 19.17 

19.20 .8668E-17 19.21 

19.24 .8599E-17 19.25 

19.28 .8528E-17 19.29 

19.32 .8458E-17 19.33 

19.36 .8388E-17 19.37 

19.40 .8317E-17 19.41 

19.44 .8245E-17 19.45 

19.48 .8172E-17 19.49 

19.52 .8107E-17 19.53 

19.56 .8046E-17 19.57 

19.60 .7984E-17 19.61 

19.64 .7922E-17 19.65 

19.68 .7859E-17 19.69 

19.72 .7796E-17 19.73 

19.76 .7734E-17 19.77 

19.80 .7672E-17 19.81 

19.84 .7611E-17 19.85 

19.88 .7550E-17 19.89 

19.92 .7490E-17 19.93 

19.96 .7430E-17 19.97 

20.00 .7371E-17 20.05 

20.20 .7084E-17 20.25 

20.40 .6807E-17 20.45 

20.60 .6542E-17 20.65 

20.80 .6296E-17 20.85 

21.00 .6053E-17 21.05 

21.20 .5840E-17 21.25 

21.40 .5627E-17 21.45 

21.60 .5421E-17 21.65 

21.80 .5209E-17 21.85 

22.00 .5035E-17 22.05 

22.20 .4852E-17 22.25 

22.40 .4649E-17 22.45 

22.60 .4522E-17 22.65 

22.80 .4368E-17 22.85 

23.00 .4219E-17 23.05 

23.20 .4076E-17 23.25 

23.40 .3937E-17 23.45 

23.60 .3789E-17 23.65 

23.80 .3664E-17 23.85 

24.00 .3555E-17 24.05 

24.20 .3443E-17 24.25 

24.40 .3332E-17 24.45 

24.60 .3225E-17 24.65 

24.80 .3122E-17 24.85 

25.00 .3018E-17 25.05 

25.20 .2928E-17 25.25 

25.40 .2838E-17 25.45 

25.60 .2750E-17 25.65 

25.80 .2666E-17 25.85 


•8719E-17 19.18 .8702E-17 

.8651E-17 19.22 .8634E-17 

•8581E-17 19.26 .8563E-17 

•8511E-17 19.30 .8493E-17 

.8441E-17 19.34 .8423E-17 

•8371E-17 19.38 .8353E-17 

.8300E-17 19.42 .8282E-17 

.8227E-17 19.46 .8209E-17 

.8154E-17 19.50 .8138E-17 

.8092E-17 19.54 .8077E-17 

.8031E-17 19.58 .8016E-17 

.7969E-17 19.62 .7953E-17 

.7906E-17 19.66 .7890E-17 

.7843E-17 19.70 .7827E-17 

.7781E-17 19.74 .7765E-17 

.7719E-17 19.78 .7703E-17 

•7657E-17 19.82 .7642E-17 

.7596E-17 19.86 .7581E-17 

.7535E-17 19.90 .7520E-17 

.7475E-17 19.94 .7460E-17 

.7415E-17 19.98 .7400E-17 

.7297E-17 20.10 .7225E-17 

.7014E-17 20.30 .6945E-17 

.6736E-17 20.50 .6663E-17 

.6483E-17 20.70 .6422E-17 

.6225E-17 20.90 .6117E-17 

.6004E-17 21.10 .5949E-17 

.5786E-17 21.30 .5732E-17 

.5575E-17 21.50 .5523E-17 

.5370E-17 21.70 .5319E-17 

.5156E-17 21.90 .5119E-17 

.4991E-17 22.10 .4946E-17 

.4795E-17 22.30 .4669E-17 

.4636E-17 22.50 .4601E-17 

.4482E-17 22.70 .4443E-17 

.4330E-17 22.90 .4293E-17 

.4183E-17 23.10 .4147E-17 

•4041E-17 23.30 .4006E-17 

.3902E-17 23.50 .3867E-17 

.3749E-17 23.70 .3728E-17 

.3581E-17 23.90 .3573E-17 

.3528E-17 24.10 .3500E-17 

•3415E-17 24.30 .3387E-17 

.3304E-17 24.50 .3278E-17 

.3199E-17 24.70 .3173E-17 

.3096E-17 24.90 .3070E-17 

.2996E-17 25.10 .2974E-17 

.2905E-17 25.30 .2883E-17 

.2816E-17 25.50 .2794E-17 

.2729E-17 25.70 .2708E-17 

.2645E-17 25.90 .2624E-17 


19.19 

.8686E-17 

19.23 

.8617E-17 

19.27 

.8546E-17 

19.31 

.8476E-17 

19.35 

.8406E-17 

19.39 

.8335E-17 

19.43 

.8263E-17 

19.47 

.8191E-17 

19.51 

.8122E-17 

19.55 

.8061E-17 

19.59 

.8000E-17 

19.63 

.7937E-17 

19.67 

.7874E-17 

19.71 

.7812E-17 

19.75 

.7750E-17 

19.79 

.7688E-17 

19.83 

.7626E-17 

19.87 

.7566E-17 

19.91 

.7505E-17 

19.95 

.7445E-17 

19.99 

.7386E-17 

20.15 

.7155E-17 

20.35 

.6876E-17 

20.55 

.6599E-17 

20.75 

. 6360E-17 

20.95 

.6074E-17 

21.15 

.5894E-17 

21.35 

.5679E-17 

21.55 

.5471E-17 

21.75 

.5266E-17 

21.95 

.5079E-17 

22.15 

.4900E-17 

22.35 

•4622E-17 

22.55 

.4562E-17 

22.75 

.4406E-17 

22.95 

.4256E-17 

23.15 

.4111E-17 

23.35 

•3971E-17 

23.55 

.3830E-17 

23.75 

.3701E-17 

23.95 

.3578E-17 

24.15 

.3472E-17 

24.35 

. 3359E-17 

24.55 

.3251E-17 

24.75 

.3147E-17 

24.95 

.3043E-17 

25.15 

.2951E-17 

25.35 

.2860E-17 

25.55 

. 2772E-17 

25.75 

.2687E-17 

25.95 

.2604E-17 
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26.00 
26.20 

26.40 
26.60 
26.80 

27.00 

27.20 

27.40 

27.60 

27.80 

28.00 

28.20 

28.40 

28.60 

28.80 

29.00 

29.20 

29.40 

29.60 

29.80 

30.00 

30.20 

30.40 

30.60 

30.80 

31.00 

31.20 

31.40 

31.60 

31.80 

32.00 

32.20 

32.40 

32.60 

32.80 

33.00 

33.20 

33.40 

33.60 

33.80 

34.00 

34.20 

34.40 

34.60 

34.80 

35.00 

39.00 

43.00 

47.00 

51.00 

55.00 


.2582E-17 
.2489E-17 
.2431E-17 
.2356E-17 
.2288E-17 
.2222E-17 
.2157E-17 
.2096E-17 
.2035E-17 
.1951E-17 
.1921E-17 
.1867E-17 
.1814E-17 
.1764E-17 
.1681E-17 
.1663E-17 
.1624E-17 
.1581E-17 
.1538E-17 
.1476E-17 
.1444E-17 
.1418E-17 
.1383E-17 
.1347E-17 
.1312E-17 
.1279E-17 
.1246E-17 
.1215E-17 
.1184E-17 
.1155E-17 
.1124E-17 
.1093E-17 
.1070E-17 
.1045E-17 
.1020E-17 
.9957E-18 
.9718E-18 
.9487E-18 
.9258E-18 
.9042E-18 
.8834E-18 
.8629E-18 
.8430E-18 
.8235E-18 
.8044E-18 
.7851E-18 
.5050E-18 
.3446E-18 
.2407E-18 
.1738E-18 
.1282E-18 


26.05 

26.25 

26.45 

26.65 

26.85 

27.05 

27.25 

27.45 

27.65 

27.85 

28.05 

28.25 

28.45 

28.65 

28.85 

29.05 

29.25 

29.45 

29.65 

29.85 

30.05 

30.25 

30.45 

30.65 

30.85 

31.05 

31.25 

31.45 

31.65 

31.85 

32.05 

32.25 

32.45 

32.65 

32.85 

33.05 

33.25 

33.45 

33.65 

33.85 

34.05 

34.25 

34.45 

34.65 

34.85 

36.00 

40.00 

44.00 

48.00 

52.00 

56.00 


.2561E-17 
.2482E-17 
.2412E-17 
.2336E-17 
.2 27 IE- 17 
.2205E-17 
.2142E-17 
.2080E-17 
.2020E-17 
. 1951E-17 
. 1908E-17 
.1854E-17 
.1802E-17 
.1752E-17 
.1674E-17 
. 1655E-17 
.1613E-17 
.1570E-17 
. 1527E-17 
. 1447E-17 
.1434E-17 
.1410E-17 
.1374E-17 
.1338E-17 
.1304E-17 
.1271E-17 
.1238E-17 
.1207E-17 
. 1177E-17 
.1147E-17 
. 1117E-17 
. 1086E-17 
.1064E-17 
. 1039E-17 
. 1014E-17 
.9896E-18 
.9660E-18 
.9429E-18 
.9202E-18 
.8990E-18 
.8782E-18 
.8579E-18 
.8381E-18 
.8187E-18 
.7997E-18 
.7023E-18 
.4605E-18 
.3142E-18 
.2216E-18 
. 1607E-18 
.1192E-18 


26.10 

26.30 

26.50 

26.70 

26.90 

27.10 

27.30 

27.50 

27.70 

27.90 

28.10 

28.30 . 

28.50 . 

28.70 . 

28.90 . 

29.10 . 

29.30 . 

29.50 

29.70 

29.90 

30.10 

30.30 

30.50 

30.70 

30.90 

31.10 

31.30 

31.50 

31.70 

31.90 

32.10 

32.30 

32.50 

32.70 

32.90 

33.10 

33.30 

33.50 

33.70 

33.90 

34.10 

34.30 

34.50 

34.70 

34.90 

37.00 

41.00 

45.00 

49.00 

53.00 

57.00 


2537E-17 
2466E-17 
2394E-17 
2319E-17 
2255E-17 
.2189E-17 
.2126E-17 
.2065E-17 
.2004E-17 
. 1944E-17 
. 1894E-17 
.1841E-17 
.1789E-17 
.1737E-17 
.1683E-17 
.1645E-17 
.1602E-17 
.1559E-17 
. 1515E-17 
.1455E-17 
.1432E-17 
.1401E-17 
.1365E-17 
.1329E-17 
. 1295E-17 
.1263E-17 
.1231E-17 
. 1200E-17 
. 1169E-17 
.1140E-17 
. 1108E-17 
.1081E-17 
. 1058E-17 
.1033E-17 
. 1008E-17 
.9837E-18 
.9602E-18 
.9372E-18 
9147E-18 
8938E-18 
8731E-18 
8529E-18 
.8332E-18 
.8139E-18 
.7947E-18 
.6277E-18 
.4171E-18 
.2866E-18 
.2038E-18 
.1487E-18 
.llllE-18 


26.15 

26.35 

26.55 

26.75 

26.95 

27.15 

27.35 

27.55 

27.75 

27.95 

28.15 

28.35 

28.55 

28.75 

28.95 


29.: 

15 

29. 

35 

29. 

55 

29. 

75 

29. 

95 

30. 

15 

30. 

35 

30. 

55 

30. 

75 

30. 

95 

31. 

,15 

31. 

.35 

31. 

.55 

31. 

.75 

31 

.95 

32 

.15 

32 

.35 

32 

.55 

32 

.75 

32 

.95 

33 

.15 

33 

.35 

33 

.55 

33 

1.75 

33.95 


34.15 

34.35 

34.55 

34.75 

34.95 

38.00 

42.00 

46.00 

50.00 

54.00 

58.00 


.2509E-17 
.2449E-17 
.2375E-17 
.2303E-17 
.2239E-17 
.2173E-17 
.2111E-17 
.2050E-17 
.1970E-17 
.1934E-17 
.1881E-17 
.1827E-17 
.1777E-17 
.1717E-17 
.1673E-17 
.1635E-17 
.1592E-17 
.1549E-17 
.1502E-17 
.1458E-17 
.1426E-17 
.1392E-17 
.1356E-17 
.1321E-17 
.1287E-17 
.1254E-17 
.1223E-17 
.1192E-17 
.1162E-17 
.1132E-17 
.1099E-17 
.1076E-17 
.1052E-17 
.1026E-17 
.1002E-17 
.9777E-18 
.9544E-18 
.9315E-18 
.9095E-18 
.8886E-18 
.8680E-18 
.8479E-18 
.8283E-18 
.8092E-18 
.7898E-18 
.5656E-18 
.3780E-1£ 
.2628E-1£ 
.1881E-lt 
.1381E-H 
.1036E-11 
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59.00 .9678E-19 60.00 .9046E-19 

63.00 .7435E-19 64.00 . 6978E-19 

67.00 .5742E-19 68.00 .5467E-19 

71.00 .4597E-19 72.00 .4346E-19 

75.00 .3687E-19 76.00 .3482E-19 

79.00 .2992E-19 80.00 .2839E-19 

83.00 .2453E-19 84.00 .2338E-19 

87.00 .2030E-19 88.00 .1936E-19 

91.00 .1694E-19 92.00 .1611E-19 

95.00 .1423E-19 96.00 .1365E-19 

99.00 .1206E-19 100.00 .1158E-19 

103.00 .1028E-19 104.00 .9887E-20 

107.00 .8813E-20 108.00 .8488E-20 

111.00 .7598E-20 112.00 .7327E-20 

115.00 .6584E-20 116.00 .6357E-20 

119.00 .5733E-20 120.00 .5542E-20 

123.00 .5015E-20 124.00 .4853E-20 

127.00 .4405E-20 128.00 .4267E-20 

131.00 .3885E-20 132.00 .3767E-20 

135.00 .3439E-20 136.00 .3338E-20 

139.00 .3055E-20 140.00 .2967E-20 

143.00 .2723E-20 144.00 .2647E-20 

147.00 .2434E-20 148.00 .2368E-20 


61.00 .8461E-19 62.00 .7911E-19 

65.00 .6538E-19 66.00 .6165E-19 

69.00 .5124E-19 70.00 .4867E-19 

73.00 .4112E-19 74.00 .3892E-19 

77.00 .3315E-19 78.00 .3148E-19 

81.00 .2705E-19 82.00 .2576E-19 

85.00 .2229E-19 86.00 .2126E-19 

89.00 .1847E-19 90.00 .1770E-19 

93.00 .1535E-19 94.00 .1486E-19 

97.00 .1310E-19 98.00 .1257E-19 

101.00 .1113E-19 102.00 . 1069E-19 

105.00 .9512E-20 106.00 .9154E-20 

109.00 .8177E-20 110.00 .7881E-20 

113.00 .7068E-20 114.00 .6821E-20 

117.00 .6140E-20 118.00 .5932E-20 

121.00 .5359E-20 122.00 .5183E-20 

125.00 .4698E-20 126.00 .4548E-20 

129.00 .4135E-20 130.00 .4007E-20 

133.00 .3654E-20 134.00 .3544E-20 

137.00 .3240E-20 138.00 .3146E-20 

141.00 .2883E>20 142.00 .2801E-20 

145.00 .2574E-20 146.00 .2503E-20 

149.00 .2304E-20 150.00 .2243E-20 
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Table B2. 


spectrum of Alpha CMa (Sirius) , A1 V 


WAVELENGTH FLUX 


um 

w/cm2/xim 

1.00 

.2307E-11 

1.04 

.2081E-11 

1.08 

.1814E-11 

1.12 

.1600E-11 

1.16 

.1414E-11 

1.20 

.1253E-11 

1.24 

.1114E-11 

1.28 

.8784E-12 

1.32 

.8901E-12 

1.36 

.7995E-12 

1.40 

.7200E-12 

1.44 

.6501E-12 

1.48 

.5895E-12 

1.52 

.5345E-12 


1.56 .4882E-12 

1.60 .4561E-12 

1.64 .3605E-12 

1.68 .3257E-12 

1.72 .3541E-12 

1.76 .3261E-12 

1.80 .2990E-12 

1.84 .2758E-12 

1.88 .2416E-12 

1.92 .2353E-12 

1.96 .2168E-12 

2.00 .2023E-12 

2.04 .1878E-12 

2.08 .1745E-12 

2.12 .1624E-12 

2.16 .1453E-12 

2.20 .1411E-12 

2.24 .1319E-12 

2.28 .1234E-12 

2.32 .1156E-12 

2.36 .1084E-12 

2.40 .1018E-12 

2.44 .9571E-13 

2.48 .9009E-13 

2.52 .8424E-13 

2.56 .7795E-13 

2.60 .7503E-13 

2.64 .7080E-13 

2.68 .6463E-13 

2.72 .6401E-13 

2.76 .5511E-13 

2.80 .5734E-13 


WAVELENGTH FIUX 

um 

w/cm2/um 

1.01 

.2217E-11 

1.05 

.2012E-11 

1.09 

.1659E-11 

1.13 

.1552E-11 

1.17 

.1371E-11 

1.21 

.1216E-11 

1.25 

.1082E-11 

1.29 

.9503E-12 

1.33 

.8664E-12 

1.37 

.7786E-12 

1.41 

.7017E-12 

1.45 

.6340E-12 

1.49 

.5756E-12 

1.53 

.5248E-12 

1.57 

.4450E-12 

1.61 

.3952E-12 

1.65 

.4069E-12 

1.69 

.3725E-12 

1.73 

.3362E-12 

1.77 

.3196E-12 


1.81 .2865E-12 
1.85 .2704E-12 
1.89 .2486E-12 
1.93 .2296E-12 
1.97 .2138E-12 


2.01 

.1985E-12 

2.05 

.1844E-12 

2.09 

.1714E-12 

2.13 

.1594E-12 

2.17 

.1387E-12 

2.21 

.1388E-12 

2.25 

.1297E-12 

2.29 

.1214E-12 

2.33 

.1138E-12 

2.37 

. 1067E-12 

2.41 

.1002E-12 

2.45 

.9367E-13 

2.49 

.8840E-13 

2.53 

.8179E-13 

2.57 

.7710E-13 

2.61 

.7043E-13 

2.65 

.7031E-13 

2.69 

.6618E-13 

2.73 

.6305E-13 

2.77 

.5879E-13 

2.81 

.5658E-13 


WAVELENGTH FUJX 
iim w/cm2/um 

1.02 .2222E-11 
1.06 .1945E-11 
1.10 .1656E-11 
1.14 .1504E-11 
1.18 .1330E-11 
1.22 .1181E-11 
1.26 .1051E-11 
1.30 .9382E-12 
1.34 .8433E-12 
1.38 .7585E-12 
1.42 .6839E-12 
1.46 .6183E-12 


1.50 

.5622E-12 

1.54 

.5133E-12 

1.58 

.4737E-12 

1.62 

.4347E-12 

1.66 

.4039E-12 

1.70 

.3704E-12 

1.74 

.3119E-12 

1.78 

.3129E-12 

1.82 

.2536E-12 

1.86 

.2641E-12 

1.90 

.2448E-12 

1.94 

.2152E-12 

1.98 

.2100E-12 

2.02 

.1949E-12 

2.06 

.1810E-12 

2.10 

.1683E-12 

2.14 

.1564E-12 

2.18 

.1449E-12 


2.22 .1364E-12 

2.26 .1276E-12 

2.30 .1194E-12 

2.34 .1119E-12 

2.38 .1051E-12 

2.42 .9865E-13 

2.46 .9284E-13 

2.50 .8662E~13 

2.54 .8243E-13 

2.58 .7772E-13 

2.62 .6970E-13 

2.66 .6901E-13 

2.70 .6572E-13 

2.74 .6189E-13 

2.78 .5871E-13 

2.82 .5581E-13 


WAVELENGTH FLUX 

um 

w/cm2/um 

1.03 

.2152E-11 

1.07 

. 1880E-11 

1.11 

.1649E-11 

1.15 

.1458E-11 

1.19 

.1291E-11 

1.23 

.1147E-11 

1.27 

.1016E-11 

1.31 

.9143E-12 

1.35 

.8211E-12 

1.39 

.7389E-12 

1.43 

.6668E-12 

1.47 

.6037E-12 

1.51 

.5492E-12 

1.55 

.5028E-12 

1.59 

.4225E-12 

1.63 

.4281E-12 

1.67 

.3920E-12 

1.71 

.3629E-12 

1.75 

.3310E-12 

1.79 

.3062E-12 

1.83 

.2793E-12 


1.87 .2502E-12 
1.91 .2401E-12 
1.95 .2107E-12 
1.99 .2061E-12 
2.03 .1913E-12 


2.07 

.1777E-12 

2.11 

.1653E-12 

2.15 

.1530E-12 

2.19 

.1433E-12 

2.23 

.1342E-12 

2.27 

.1254E-12 

2.31 

.1175E-12 

2.35 

.1102E-12 

2.39 

.1034E-12 

2.43 

.9699E-13 

2.47 

.9052E-13 

2.51 

.8621E-13 

2.55 

.8121E-13 

2.59 

.7674E-13 

2.63 

.6787E-13 

2.67 

.6567E-13 

2.71 

.6491E-13 

2.75 

.5966E-13 

2.79 

.5808E-13 

2.83 

.5504E-13 
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2.84 

.5425E-13 

2.85 

.5339E-13 

2.88 

.4958E-13 

2.89 

.5040E-13 

2.92 

.4883E-13 

2.93 

.4820E-13 

2.96 

.4636E-13 

2.97 

.4576E-13 

3.00 

.4398E-13 

3.01 

.4337E-13 

3.04 

.3644E-13 

3.05 

.4047E-13 

3.08 

.3976E-13 

3.09 

.3929E-13 

3.12 

.3787E-13 

3.13 

.3740E-13 

3.16 

.3606E-13 

3.17 

.3562E-13 

3.20 

.3435E-13 

3.21 

.3394E-13 

3.24 

.3273E-13 

3.25 

.3233E-13 

3.28 

.3094E-13 

3.29 

.2968E-13 

3.32 

.2967E-13 

3.33 

.2941E-13 

3.36 

.2846E-13 

3.37 

.2814E-13 

3.40 

.2721E-13 

3.41 

.2690E-13 

3.44 

.2601E-13 

3.45 

.2572E-13 

3.48 

.2488E-13 

3.49 

.2461E-13 

3.52 

.2381E-13 

3.53 

.2355E-13 

3.56 

.2280E-13 

3.57 

.2254E-13 

3.60 

.2183E-13 

3.61 

.2156E-13 

3.64 

.2089E-13 

3.65 

.2062E-13 

3.68 

.2004E-13 

3.69 

.1971E-13 

3.72 

.1912E-13 

3.73 

.1861E-13 

3.76 

.1824E-13 

3.77 

.1822E-13 

3.80 

.1770E-13 

3.81 

.1740E-13 

3.84 

.1699E-13 

3.85 

.1687E-13 

3.88 

.1636E-13 

3.89 

.1612E-13 

3.92 

.1556E-13 

3.93 

.1553E-13 

3.96 

.1515E-13 

3.97 

.1500E-13 

4.00 

.1448E-13 

4.01 

.1417E-13 

4.04 

.1378E-13 

4.05 

.1283E-13 

4.08 

.1347E-13 

4.09 

.1336E-13 

4.12 

.1299E-13 

4.13 

.1286E-13 

4.16 

.1226E-13 

4.17 

.1160E-13 

4.20 

.1202E-13 

4.21 

.1194E-13 

4.24 

.1163E-13 

4.25 

.1152E-13 

4.28 

.1121E-13 

4.29 

.llllE-13 

4.32 

.1081E-13 

4.33 

. 1070E-13 

4.36 

.1030E-13 

4.37 

.9950E-14 

4.40 

.lOOOE-13 

4.41 

.9952E-14 

4.44 

.9716E-14 

4.45 

.9633E-14 

4.48 

.9384E-14 

4.49 

.9303E-14 

4.52 

.9065E-14 

4.53 

.8987E-14 

4.56 

.8758E-14 

4.57 

.8683E-14 

4.60 

.8456E-14 

4.61 

.8377E-14 

4.64 

.8035E-14 

4.65 

.7592E-14 

4.68 

.7628E-14 

4.69 

.7747E-14 

4.72 

.7647E-14 

4.73 

.7589E-14 

4.76 

.7410E-14 

4.77 

.7351E-14 

4.80 

.7174E-14 

4.81 

.7117E-14 

4.84 

.6947E-14 

4.85 

.6890E-14 


2.86 

.5211E-13 

2.87 

.4818E-13 

2.90 

.5002E-13 

2.91 

.4945E-13 

2.94 

.4758E-13 

2.95 

.4697E-13 

2.98 

.4517E-13 

2.99 

•4458E-13 

3.02 

.4263E-13 

3.03 

.4123E-13 

3.06 

.4058E-13 

3.07 

•4022E-13 

3.10 

.3881E-13 

3.11 

.3833E-13 

3.14 

.3695E-13 

3.15 

.3650E-13 

3.18 

.3519E-13 

3.19 

.3477E-13 

3.22 

.3353E-13 

3.23 

.3313E-13 

3.26 

.3193E-13 

3.27 

.3150E-13 

3.30 

.2815E-13 

3.31 

.2970E-13 

3.34 

.2910E-13 

3.35 

.2878E-13 

3.38 

.2783E-13 

3.39 

.2752E-13 

3.42 

.2660E-13 

3.43 

.2630E-13 

3.46 

.2544E-13 

3.47 

.2516E-13 

3.50 

.2434E-13 

3.51 

.2407E-13 

3.54 

.2330E-13 

3.55 

.2304E-13 

3.58 

.2230E-13 

3.59 

.2207E-13 

3.62 

.2138E-13 

3.63 

.2115E-13 

3.66 

.2048E-13 

3.67 

.2028E-13 

3.70 

.1954E-13 

3.71 

.1939E-13 

3.74 

.1645E-13 

3.75 

.1796E-13 

3.78 

.1808E-13 

3.79 

.1791E-13 

3.82 

.1694E-13 

3.83 

.1703E-13 

3.86 

.1671E-13 

3.87 

.1655E-13 

3.90 

.1575E-13 

3.91 

.1539E-13 

3.94 

.1543E-13 

3.95 

.1529E-13 

3.98 

.1484E-13 

3.99 

.1468E-13 

4.02 

.1359E-13 

4.03 

.1383E-13 

4.06 

.1340E-13 

4.07 

.1354E-13 

4.10 

.1324E-13 

4.11 

.1312E-13 

4.14 

.1272E-13 

4.15 

.1254E-13 

4.18 

. 1199E-13 

4.19 

•1207E-13 

4.22 

.1184E-13 

4.23 

.1173E-13 

4.26 

.1142E-13 

4.27 

.1132E-13 

4.30 

.llOlE-13 

4.31 

.1091E-13 

4.34 

.1060E-13 

4.35 

.1047E-13 

4.38 

.9699E-14 

4.39 

•9986E-14 

4.42 

.9878E-14 

4.43 

.9798E-14 

4.46 

.9550E-14 

4.47 

.9466E-14 

4.50 

.9223E-14 

4.51 

.9144E-14 

4.54 

.8910E-14 

4.55 

•8834E-14 

4.58 

.8607E-14 

4.59 

.8532E-14 

4.62 

.8293E-14 

4.63 

.8192E-14 

4.66 

.7677E-14 

4.67 

.7427E-14 

4.70 

.7741E-14 

4.71 

.7700E-14 

4.74 

.7530E-14 

4.75 

.7470E-14 

4.78 

.7292E-14 

4.79 

.7232E-14 

4.82 

.7059E-14 

4.83 

.7003E-14 

4.86 

.6836E-14 

4.87 

.6782E-14 
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4.88 . 

6727E-14 

4.92 . 

6516E-14 

4.96 . 

6314E-14 

5.00 . 

6119E-14 

5.04 . 

5929E-14 

5.08 . 

5740E-14 

5.12 . 

5393E-14 

5.16 . 

5381E-14 

5.20 . 

.5248E-14 

5.24 . 

.5092E-14 

5.28 

.4934E-14 

5.32 

. 4805E-14 

5.36 

.4653E-14 

5.40 

.4514E-14 

5.44 

.4405E-14 

5.48 

.4277E-14 

5.52 

.4098E-14 

5.56 

.4035E-14 

5.60 

.3933E-14 

5.64 

.3824E-14 

5.68 

.3707E-14 

5.72 

.3558E-14 

5.76 

.3517E-14 

5.80 

.3427E-14 

5.84 

.3334E-14 

5.88 

.3228E-14 

5.92 

.3082E-14 

5.96 

.2982E”14 

6.00 

.2994E-14 

6.04 

.2923E-14 

6.08 

.2850E-14 

6.12 

.2777E-14 

6.16 

.2707E-14 

6.20 

.2639E-14 

6.24 

.2569E-14 

6.28 

.2460E-14 

6.32 

.2432E-14 

6.36 

.2386E-14 

6.40 

.2329E-14 

6.44 

.2274E-14 

6.48 

.2219E-14 

6.52 

.2166E-14 

6.56 

.2114E-14 

6.60 

.2064E-14 

6.64 

.2015E-14 

6.68 

.1968E-14 

6.72 

.1919E-14 

6.76 

.1836E-14 

6.80 

.1822E-14 

6.84 

.17 9 IE- 14 

6.88 

.1753E-14 


4.89 .6674E-14 
4.93 .6464E-14 
4.97 .6261E-14 
5.01 .6071E-14 
5.05 .5884E-14 
5.09 .5681E-14 
5.13 .5055E-14 
5.17 .5337E-14 


5.21 

.5211E-14 

5.25 

.5045E-14 

5.29 

.4906E-14 

5.33 

.4770E-14 

5.37 

.4602E-14 

5.41 

.4492E-14 

5.45 

.4373E-14 

5.49 

.4243E-14 

5.53 

.4064E-14 

5.57 

.4012E-14 

5.61 

.3906E-14 

5.65 

.3797E-14 

5.69 

.3668E-14 

5.73 

.3563E-14 

5.77 

.3496E-14 

5.81 

.3404E-14 

5.85 

.3310E-14 

5.89 

.3182E-14 

5.93 

.3100E-14 

5.97 

.3013E-14 

6.01 

.2977E-14 


6.05 .2905E-14 
6.09 .2831E-14 
6.13 .2760E-14 
6.17 .2690E-14 


6.21 

.2621E-14 

6.25 

.2550E-14 

6.29 

.2385E-14 

6.33 

.2424E-14 

6.37 

.2372E-14 

6.41 

.2315E-14 

6.45 

.2260E-14 

6.49 

.2206E-14 

6.53 

.2153E-14 

6.57 

.2101E-14 

6.61 

.2052E-14 

6.65 

.2003E-14 

6.69 

. 1956E-14 

6.73 

. 1905E-14 

6.77 

.1761E-14 

6.81 

. 1817E-14 

6.85 

.1782E-14 

6.89 

.1743E-14 


4.90 .6621E-14 

4.94 .6414E-14 

4.98 .6214E-14 

5.02 .6021E-14 

5.06 .5838E-14 

5.10 .5627E-14 

5.14 .5358E-14 

5.18 .5311E-14 

5.22 .5173E-14 

5.26 .4991E-14 

5.30 .4874E-14 

5.34 .4734E-14 

5.38 .4546E-14 

5.42 .4465E-14 


5.46 

.4342E-14 

5.50 

.4204E-14 

5.54 

. 4066E— 14 

5.58 

.3986E-14 

5.62 

.3879E-14 

5.66 

.3768E-14 

5.70 

.3618E-14 

5.74 

.3554E-14 

5.78 

.3473E-14 

5.82 

.3381E-14 

5.86 

.3286E-14 

5.90 

.3087E-14 

5.94 

.3077E-14 

5.98 

.3017E-14 

6.02 

.2960E-14 

6.06 

.2886E-14 

6.10 

.2813E-14 

6.14 

.2742E-14 

6.18 

.2673E-14 

6.22 

.2604E-14 


6.26 .2528E-14 

6.30 .2412E-14 

6.34 .2413E-14 

6.38 .2358E-14 

6.42 .2301E-14 

6.46 .2246E-14 

6.50 .2192E-14 

6.54 .2140E-14 

6.58 .2089E-14 

6.62 .2040E-14 

6.66 .1992E-14 

6.70 .1944E-14 

6.74 .1889E-14 

6.78 .1799E-14 

6.82 .1809E-14 

6.86 .1772E-14 

6.90 .1733E-14 


4.91 .6569E-14 

4.95 .6364E-14 

4.99 .6167E-14 

5.03 .5970E-14 

5.07 .5791E-14 

5.11 .5553E-14 

5.15 .5401E-14 

5.19 .5283E-14 

5.23 .5134E-14 

5.27 .4953E-14 

5.31 .4840E-14 

5.35 .4696E-14 

5.39 .4528E-14 

5.43 .4435E-14 


5.47 

.4310E-14 

5.51 

.4158E-14 

5.55 

.4054E-14 

5.59 

.3960E-14 

5.63 

.3851E-14 

5.67 

.3739E-14 

5.71 

.3549E-14 

5.75 

.3537E-14 

5.79 

.3450E-14 

5.83 

.3358E-14 

5.87 

.3259E-14 

5.91 

.2924E-14 

5.95 

.3023E-14 

5.99 

.3008E-14 

6.03 

.2942E-14 

6.07 

.2868E-14 

6.11 

.2795E-14 

6.15 

.2725E-14 

6.19 

.2656E-14 

6.23 

.2587E-14 

6.27 

.2501E-1^ 


6.31 

.2432E-1^ 

6.35 

.2400E-1^ 

6.39 

.2344E-1^ 

6.43 

.2287E-1^ 

6.47 

.2232E-1^ 

6.51 

.2179E-1^ 

6.55 

.2127E-1^ 

6.59 

.2077E-1^ 

6.63 

.2027E-1< 

6.67 

. 1980E-1' 

6.71 

.1932E-1' 

6.75 

.1869E-1' 

6.79 

. 1820E-1' 

6.83 

.1799E-1' 

6.87 

.1763E-1- 

6.91 

.1723E-1' 
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6.92 

.1713E-14 

6.96 

.1673E-14 

7.00 

.1638E-14 

7.04 

.1601E-14 

7.08 

.1563E-14 

7.12 

.1530E-14 

7.16 

.1498E-14 

7.20 

.1466E-14 

7.24 

.1432E-14 

7.28 

.1395E-14 

7.32 

.1372E-14 

7.36 

.1343E-14 

7.40 

.1312E-14 

7.44 

.1270E-14 

7.48 

.1232E-14 

7.52 

.1196E-14 

7.56 

.1203E-14 

7.60 

.1182E-14 

7.64 

.1159E-14 

7.68 

.1135E-14 

7.72 

.llllE-14 

7.76 

.1083E-14 

7.80 

.1061E-14 

7.84 

.1046E-14 

7.88 

.1026E-14 

7.92 

.1006E-14 

7.96 

.9864E-15 

8.00 

.9671E-15 

8.04 

.9481E-15 

8.08 

.9290E-15 

8.12 

.9078E-15 

8.16 

.8780E-15 

8.20 

.8748E-15 

8.24 

.8601E-15 

8.28 

.8443E-15 

8.32 

.8285E-15 

8.36 

.8130E-15 

8.40 

.7978E-15 

8.44 

.7830E-15 

8.48 

.7684E-15 

8.52 

.7542E-15 

8.56 

.7401E-15 

8.60 

.7255E-15 

8.64 

.7073E-15 

8.68 

.6909E-15 

8.72 

.6837E-15 

8.76 

•6352E-15 

8.80 

.6607E-15 

8.84 

.6514E-15 

8.88 

.6400E-15 

8.92 

. 6292E-15 


6.93 

.1702E-14 

6.97 

.1664E-14 

7.01 

•1629E-14 

7.05 

.1592E-14 

7.09 

.1552E-14 

7.13 

.1522E-14 

7.17 

.1490E-14 

7.21 

.1458E-14 

7.25 

.1423E-14 

7.29 

.1390E-14 

7.33 

.1365E-14 

7.37 

.1336E-14 

7.41 

.1304E-14 

7.45 

.1242E-14 

7.49 

.1212E-14 

7.53 

.1207E-14 

7.57 

.1199E-14 

7.61 

.1176E-14 

7.65 

.1153E-14 

7.69 

.1129E-14 

7.73 

.1105E-14 

7.77 

.1073E-14 

7.81 

.1058E-14 

7.85 

.1041E-14 

7.89 

.1021E-14 

7.93 

.lOOlE-14 

7.97 

.9816E-15 

8.01 

.9623E-15 

8.05 

.9433E-15 

8.09 

.9241E-15 

8.13 

.9011E-15 

8.17 

.8802E-15 

8.21 

.8715E-15 

8.25 

.8562E-15 

8.29 

.8403E-15 

8.33 

.8246E-15 

8.37 

•8092E-15 

8.41 

.7941E-15 

8.45 

.7793E-15 

8.49 

.7648E-15 

8.53 

.7507E-15 

8.57 

.7366E-15 

8.61 

.7217E-15 

8.65 

.7000E-15 

8.69 

.6913E-15 

8.73 

.6787E-15 

8.77 

.6496E-15 

8.81 

.6590E-15 

8.85 

.6486E-15 

8.89 

.6373E-15 

8.93 

•6265E-15 


6.94 .1691E-14 
6.98 .1656E-14 
7.02 .1620E-14 
7.06 .1583E-14 
7.10 .1543E-14 
7.14 .1514E-14 
7.18 .1482E-14 
7.22 .1449E-14 
7.26 .1412E-14 
7.30 .1385E-14 
7.34 .1358E-14 
7.38 .1329E-14 
7.42 .1295E-14 
7.46 .1182E-14 
7.50 .1122E-14 
7.54 .1209E-14 
7.58 .1193E-14 


7.62 

.1171E-14 

7.66 

.1147E-14 

7.70 

.1123E-14 

7.74 

. 1098E-14 

7.78 

.1064E-14 

7.82 

. 1055E-14 

7.86 

.1036E-14 

7.90 

.1016E-14 

7.94 

.9962E-15 

7.98 

.9767E-15 

8.02 

.9575E-15 

8.06 

.9386E-15 

8.10 

.9190E-15 

8.14 

.8928E-15 

8.18 

.8797E-15 

8.22 

.8679E-15 

8.26 

.8522E-15 

8.30 

.8363E-15 

8.34 

.8207E-15 

8.38 

.8053E-15 

8.42 

.7904E-15 

8.46 

.7757E-15 

8.50 

.7613E-15 

8.54 

.7472E-15 

8.58 

.7330E-15 

8.62 

.7176E-15 

8.66 

.6894E-15 

8.70 

.6899E-15 

8.74 

.6710E-15 

8.78 

.6595E-15 

8.82 

.6567E-15 

8.86 

.6457E-15 

8.90 

.6346E-15 

8.94 

.6237E-15 


6.95 

.1681E-14 

6.99 

.1647E-14 

7.03 

.1611E-14 

7.07 

.1573E-14 

7.11 

.1537E-14 

7.15 

.1506E-14 

7.19 

.1474E-14 

7.23 

.1441E-14 

7.27 

.1402E-14 

7.31 

•1379E-14 

7.35 

.1351E-14 

7.39 

.1319E-14 

7.43 

.1285E-14 

7.47 

.1227E-14 

7.51 

.1152E-14 

7.55 

.1207E-14 

7.59 

.1188E-14 

7.63 

.1165E-14 

7.67 

.1141E-14 

7.71 

.1117E-14 

7.75 

.1091E-14 

7.79 

.1062E-14 

7.83 

.1050E-14 

7.87 

.1031E-14 

7.91 

.lOllE-14 

7.95 

.9913E-15 

7.99 

.9719E-15 

8.03 

.9528E-15 

8.07 

.9338E-15 

8.11 

.9137E-15 

8.15 

.8823E-15 

8.19 

.8778E-15 

8.23 

.8640E-15 

8.27 

.8483E-15 

8.31 

.8324E-15 

8.35 

.8168E-15 

8.39 

.8015E-15 

8.43 

.7867E-15 

8.47 

.7720E-15 

8.51 

.7577E-15 

8.55 

.7436E-15 

8.59 

.7293E-15 

8.63 

.7130E-15 

8.67 

.6864E-15 

8.71 

.6874E-15 

8.75 

.6550E-15 

8.79 

.6613E-15 

8.83 

.6541E-15 

8.87 

.6427E-15 

8.91 

.6319E-15 

8.95 

.6210E-15 
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8.96 

.6183E-15 

9.00 

.6074E-15 

9.04 

.5964E-15 

9.08 

.5863E-15 

9.12 

.5762E-15 

9.16 

.5662E-15 

9.20 

.5564E-15 

9.24 

.5463E-15 

9.28 

.5367E-15 

9.32 

.5278E-15 

9.36 

.5161E-15 

9.40 

.4974E-15 

9.44 

.5008E-15 

9.48 

.4935E-15 

9.52 

.4843E-15 

9.56 

.4774E-15 

9.60 

.4701E-15 

9.64 

.4626E-15 

9.68 

.4551E-15 

9.72 

.4478E-15 

9.76 

.4404E-15 

9.80 

.4328E-15 

9.84 

.4243E-15 

9.88 

.4186E-15 

9.92 

.4128E-15 

9.96 

.4065E-15 

10.00 

.4002E-15 

10.04 

.3939E-15 

10.08 

.3877E-15 

10.12 

.3817E-15 

10.16 

.3756E-15 

10.20 

.3694E-15 

10.24 

.3623E-15 

10.28 

.3566E-15 

10.32 

.3526E-15 

10.36 

.3476E-15 


10.40 .3423E-15 
10.44 .3366E-15 
10.48 .3279E-15 
10.52 .3208E-15 
10.56 .3215E-15 
10.60 .3174E-15 
10.64 .3128E-15 
10.68 .3082E-15 
10.72 .3034E-15 
10.76 .2983E-15 
10.80 .2913E-15 
10.84 .2894E-15 
10.88 .2861E-15 
10.92 .2822E-15 
10.96 .2782E-15 


8.97 

.6155E-15 

9.01 

. 6047E-15 

9.05 

.5935E-15 

9.09 

.5839E-15 

9.13 

.5735E-15 

9.17 

.5637E-15 

9.21 

.5539E-15 

9.25 

. 5437E-15 

9.29 

.5346E-15 

9.33 

.5253E-15 

9.37 

.5115E-15 

9.41 

.5015E-15 

9.45 

.4993E-15 

9.49 

.4913E-15 

9.53 

.4823E-15 

9.57 

.4756E-15 

9.61 

.4683E-15 

9.65 

.4607E-15 

9.69 

.4533E-15 

9.73 

.4459E-15 

9.77 

.4385E-15 

9.81 

.4308E-15 

9.85 

.4224E-15 

9.89 

.4172E-15 

9.93 

.4112E-15 

9.97 

.4049E-15 

10.01 

.3986E-15 

10.05 

.3924E-15 

10.09 

.3862E-15 

10.13 

.3802E-15 

10.17 

.3741E-15 

10.21 

.3678E-15 

10.25 

.3603E-15 

10.29 

.3557E-15 

10.33 

.3513E-15 

10.37 

.3463E-15 

10.41 

.3409E-15 

10.45 

.3350E-15 

10.49 

.3232E-15 

10.53 

.3224E-15 

10.57 

.3206E-15 

10.61 

.3163E-15 

10.65 

.3117E-15 

10.69 

.3070E-15 

10.73 

.3022E-15 

10.77 

.2968E-15 

10.81 

.2905E-15 

10.85 

.2886E-15 

10.89 

.2851E-15 

10.93 

.2812E-15 

10.97 

.2772E-15 


8.98 

.6128E-15 

9.02 

.6020E-15 

9.06 

.5911E-15 

9.10 

.5814E-15 

9.14 

.5711E-15 

9.18 

.5613E-15 

9.22 

.5514E-15 

9.26 

.5411E-15 

9.30 

.5324E-15 

9.34 

.5226E-15 

9.38 

.5048E-15 

9.42 

.5024E-15 

9.46 

.4975E-15 

9.50 

.4890E-15 

9.54 

.4807E-15 

9.58 

.4738E-15 

9.62 

.4664E-15 

9.66 

.4589E-15 

9.70 

.4514E-15 

9.74 

.4441E-15 

9.78 

.4367E-15 

9.82 

.4287E-15 

9.86 

.4211E-15 

9.90 

.4158E-15 

9.94 

.4097E-15 

9.98 

.4033E-15 

10.02 

.3970E-15 

10.06 

.3908E-15 

10.10 

.3847E-15 

10.14 

.3786E-15 

10.18 

.3726E-15 

10.22 

.3661E-15 

10.26 

.3585E-15 

10.30 

.3548E-15 

10.34 

.3501E-15 

10.38 

.3449E-15 

10.42 

.3395E-15 

10.46 

.3331E-15 

10.50 

.3135E-15 

10.54 

.3226E-15 


10.58 .3196E-15 
10.62 .3151E-15 
10.66 .3105E-15 
10.70 .3058E-15 
10.74 .3010E-15 
10.78 .2951E-15 
10.82 .2903E-15 
10.86 .2878E-15 
10.90 .2842E-15 
10.94 .2802E-15 
10.98 .2762E-15 


8.99 

.6101E-15 

9.03 

.5992E-1E 

9.07 

.5887E-1E 

9.11 

.5790E-1E 

9.15 

.5686E-1E 

9.19 

.5588E-1E 

9.23 

.5489E-1E 

9.27 

.5387E-1E 

9.31 

.5302E-1E 

9.35 

.5196E-1E 

9.39 

.4931E-1E 

9.43 

.5020E-1E 

9.47 

.4955E-1E 

9.51 

.4867E-1E 

9.55 

.4790E-15 

9.59 

.4720E-15 

9.63 

.4645E-1E 

9.67 

.4570E-15 

9.71 

.4496E-15 

9.75 

.4422E-15 

9.79 

.4348E-15 

9.83 

.4265E-15 

9.87 

.4199E-15 

9.91 

.4143E-15 

9.95 

.4081E-15 

9.99 

.4017E-15 


10.03 .3955E”15 

10.07 .3893E-15 

10.11 .3832E-15 

10.15 .3771E-15 

10.19 .3710E-15 

10.23 .3643E-15 

10.27 .3573E-15 

10.31 .3537E-15 

10.35 .3488E-15 

10.39 .3436E-15 

10.43 .3381E-15 

10.47 .3309E-15 

10.51 .3144E-15 

10.55 .3222E-15 

10.59 .3185E-15 

10.63 .3140E-15 

10.67 .3093E-15 

10.71 .3046E-15 

10.75 .2996E-15 

10.79 .2933E-15 

10.83 .2899E-15 

10.87 .2870E-15 

10.91 .2832E-15 

10.95 .2792E-15 

10.99 .2752E-15 
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11.00 .2742E-15 11.01 .2732E-15 

11.04 .2701E-15 11.05 .2692E-15 

11.08 .2663E-15 11.09 .2654E-15 

11.12 .2625E-15 11.13 .2616E-15 

11.16 .2588E-15 11.17 .2579E-15 

11.20 .2550E-15 11.21 .2541E-15 

11.24 .2511E-15 11.25 .2500E-15 

11.28 .2453E-15 11.29 .2419E-15 

11.32 .2352E-15 11.33 .2395E-15 

11.36 .2404E-15 11.37 .2398E-15 

11.40 .2376E-15 11.41 .2368E-15 

11.44 .2343E-15 11.45 .2334E-15 

11.48 .2306E-15 11.49 .2296E-15 

11.52 .2258E-15 11.53 .2239E-15 

11.56 .2229E-15 11.57 .2228E-15 

11.60 .2215E-15 11.61 .2209E-15 

11.64 .2188E— 15 11.65 .2181E— 15 

11.68 .2160E-15 11.69 .2153E-15 

11.72 .2131E-15 11.73 .2124E-15 

11.76 .2102E-15 11.77 .2094E-15 

11.80 .2072E-15 11.81 .2065E-15 

11.84 .2046E-15 11.85 .2039E-15 

11.88 .2020E-15 11.89 .2013E-15 

11.92 .1993E-15 11.93 .1986E-15 

11.96 .1967E-15 11.97 . 1960E-15 

12.00 .1941E-15 12.01 .1934E-15 

12.04 .1915E-15 12.05 .1909E-15 

12.08 .1890E-15 12.09 .1883E-15 

12.12 .1863E-15 12.13 .1857E-15 

12.16 .1837E-15 12.17 .1831E-15 

12.20 .1815E-15 12.21 .1809E-15 

12.24 .1792E-15 12.25 .1786E-15 

12.28 .1768E-15 12.29 . 1761E-15 

12.32 .1739E-15 12.33 .1730E-15 

12.36 .1668E-15 12.37 .1629E-15 

12.40 .1645E-15 12.41 . 1666E-15 

12.44 .1672E-15 12.45 .1669E-15 

12.48 .1656E-15 12.49 .1651E-15 

12.52 .1634E-15 12.53 .1627E-15 

12.56 .1601E-15 12.57 . 1587E-15 

12.60 .1566E-15 12.61 . 1571E-15 

12.64 .1569E-15 12.65 . 1566E-15 

12.68 .1555E-15 12.69 . 1551E-15 

12.72 .1538E-15 12.73 .1534E-15 

12.76 .1520E-15 12.77 .1515E-15 

12.80 .1501E-15 12.81 .1497E-15 

12.84 .1483E-15 12.85 .1479E-15 

12.88 .1465E-15 12.89 .1460E-15 

12.92 .1447E~15 12.93 .1443E-15 

12.96 .1429E-15 12.97 .1425E-15 

13.00 .1412E-15 13.01 .1408E-15 


11.02 .2723E-15 11.03 .2712E-15 

11.06 .2682E-15 11.07 .2673E-15 

11.10 .2644E-15 11.11 .2635E-15 

11.14 .2607E-15 11.15 .2597E-15 

11.18 .2569E-15 11.19 .2560E-15 

11.22 .2531E-15 11.23 .2521E-15 

11.26 .2488E-15 11.27 .2473E-15 

11.30 .2365E-15 11.31 .2308E-15 

11.34 .2407E-15 11.35 .2408E-15 

11.38 .2391E-15 11.39 .2384E-15 

11.42 .2360E-15 11.43 .2352E-15 

11.46 .2325E-15 11.47 .2316E-15 

11.50 .2284E-15 11.51 .2272E-15 

11.54 .2229E-15 11.55 .2226E-15 

11.58 .2225E-15 11.59 .2220E-15 

11.62 .2202E-15 11.63 .2195E-15 

11.66 .2174E-15 11.67 .2167E-15 

11.70 .2145E-15 11.71 .2138E-15 

11.74 .2116E-15 11.75 .2109E-15 

11.78 .2087E-15 11.79 .2079E-15 

11.82 .2059E-15 11.83 .2052E-15 

11.86 .2033E-15 11.87 .2026E-15 

11.90 .2006E-15 11.91 .2000E-15 

11.94 .1980E-15 11.95 .1973E-15 

11.98 .1954E-15 11.99 .1947E-15 

12.02 .1928E-15 12.03 .1921E-15 

12.06 .1902E-15 12.07 .1896E-15 

12.10 .1877E-15 12.11 .1870E-15 

12.14 .1850E-15 12.15 .1843E-15 

12.18 .1826E-15 12.19 .1820E-15 

12.22 .1803E-15 12.23 .1798E-15 

12.26 .1780E-15 12.27 . 1774E-15 

12.30 .1754E-15 12.31 .1747E-15 

12.34 .1717E-15 12.35 .1697E-15 

12.38 .1608E-15 12.39 .1619E-15 

12.42 .1672E-15 12.43 .1673E-15 

12.46 .1666E-15 12.47 .1661E-15 

12.50 .1646E-15 12.51 .1640E-15 

12.54 .1620E-15 12.55 .1611E-15 

12.58 .1573E-15 12.59 . 1566E-15 

12.62 .1571E-15 12.63 .1571E-15 

12.66 .1563E-15 12.67 . 1559E-15 

12.70 .1547E-15 12.71 .1543E-15 

12.74 .1529E-15 12.75 .1525E-15 

12.78 .1511E-15 12.79 . 1506E-15 

12.82 .1492E-15 12.83 .1488E-15 

12.86 .1474E-15 12.87 .1470E-15 

12.90 .1456E-15 12.91 .1452E-15 

12.94 .1438E-15 12.95 .1434E-15 

12.98 .1421E-15 12.99 .1416E-15 

13.02 .1403E-15 13.03 .1399E-15 
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13.04 
13.08 
13.12 
13.16 
13.20 
13.24 
13.28 
13.32 
13.36 
13.40 
13.44 
13.48 
13.52 
13.56 
13.60 
13.64 
13.68 
13.72 
13.76 
13.80 
13.84 
13.88 
13.92 
13.96 
14.00 
14.04 
14.08 
14.12 
14.16 
14.20 
14.24 
14.28 
14.32 
14.36 
14.40 
14.44 
14.48 
14.52 
14 . 56 
14.60 
14.64 
14.68 
14.72 
14.76 
14.80 
14.84 
14.88 
14.92 
14.96 
15.00 
15.04 


.1395E-15 
. 1377E-15 
.1359E-15 
.1340E-15 
.1322E-15 
.1309E-15 
.1296E-15 
.1281E-15 
.1266E-15 
.1251E-15 
.1236E-15 
.1222E-15 
.1208E-15 
.1194E-15 
.1180E-15 
.1166E-15 
.1152E-15 
.1139E-15 
.1126E-15 
.1112E-15 
.1099E-15 
.1085E-15 
.1069E-15 
.1056E-15 
.1048E-15 
.1037E-15 
.1026E-15 
.1012E-15 
.9894E-16 
.9717E-16 
.9778E-16 
.9697E-16 
.9596E-16 
.9496E-16 
.9394E-16 
.9292E-16 
.9190E-16 
.9090E-16 
.8991E”16 
.8893E-16 
.8795E-16 
.8697E-16 
.8600E-16 
.8510E-16 
.8419E-16 
.8326E-16 
.8229E-16 
.8118E-16 
.7986E-16 
.7942E-16 
.7885E-16 


13.05 
13.09 
13.13 
13.17 
13.21 
13.25 
13.29 
13.33 
13.37 
13.41 
13.45 
13.49 
13.53 
13.57 
13.61 
13.65 
13.69 
13.73 
13.77 
13.81 
13.85 
13.89 
13.93 
13.97 
14.01 
14.05 
14.09 
14.13 
14.17 
14.21 
14.25 
14.29 
14.33 
14.37 
14.41 
14.45 
14.49 
14.53 
14.57 
14.61 
14.65 
14.69 
14.73 
14.77 
14.81 
14.85 
14.89 
14.93 
14.97 
15.01 
15.05 


.1390E-15 
.1373E-15 
.1355E-15 
.1335E-15 
.1319E-15 
. 1306E-15 
.1292E-15 
.1277E-15 
.1262E-15 
.1247E-15 
.1233E-15 
.1218E-15 
.1204E-15 
. 1190E-15 
.1176E-15 
.1162E-15 
.1149E-15 
.1136E-15 
.1122E-15 
.1109E-15 
. 1096E-15 
.1081E-15 
. 1065E-15 
. 1054E-15 
.1045E-15 
.1035E-15 
. 1023E-15 
.1008E-15 
.9769E-16 
.9777E-16 
.9762E-16 
.9672E-16 
.9571E-16 
.9470E-16 
.9368E-16 
.9266E-16 
.9165E-16 
.9065E-16 
. 8966E—16 
.8868E-16 
.8771E-16 
,8673E-16 
.8577E-16 
.8487E-16 
.8396E-16 
.8302E-16 
.8203E-16 
.8085E-16 
.7958E-16 
.7930E-16 
.7866E-16 


13.06 
13.10 
13.14 
13.18 
13.22 
13.26 
13.30 
13.34 
13.38 
13.42 
13.46 
13.50 
13.54 
13.58 . 

13.62 . 

13 . 66 . 

13.70 . 

13.74 . 

13.78 . 

13.82 
13.86 
13.90 
13.94 
13.98 
14.02 
14.06 
14.10 
14.14 
14.18 
14.22 
14.26 
14.30 
14.34 
14.38 
14.42 
14.46 
14.50 
14.54 
14.58 
14.62 
14.66 
14.70 
14.74 
14.78 
14.82 
14.86 
14.90 
14.94 
14.98 
15.02 
15.06 


1386E-15 
1368E-15 
1350E-15 
1330E-15 
1316E-15 
1303E-15 
, 1288E-15 
.1273E-15 
.1259E-15 
.1244E-15 
.1229E-15 
.1215E-15 
. 1201E-15 
.1187E-15 
.1173E-15 
. 1159E-15 
.1145E-15 
.1132E-15 
.1119E-15 
.1106E-15 
.1092E-15 
.1077E-15 
. 1061E-15 
.1052E-15 
.1043E-15 
.1032E-15 
. 1019E-15 
.1003E-15 
.9605E-16 
.9789E-16 
.9742E-16 
.9647E-16 
.9546E-16 
.9445E-16 
.9343E-16 
.9241E-16 
.9140E-16 
.9040E-16 
.8942E-16 
.8844E-16 
8746E-16 
8648E-16 
8555E-16 
8465E-16 
8373E-16 
.8279E-16 
.8176E-16 
.8049E-16 
.7955E-16 
.7917E-16 
.7848E-16 


13.07 
13.11 
13.15 
13.19 
13.23 
13.27 
13.31 
13.35 
13.39 
13.43 
13.47 
13.51 
13.55 
13.59 
13.63 
13.67 
13.71 
13.75 
13.79 
13.83 
13.87 
13.91 
13.95 
13.99 
14.03 
14.07 
14.11 
14.15 
14.19 
14.23 
14.27 
14.31 
14.35 
14.39 
14.43 
14.47 
14.51 
14.55 
14.59 
14.63 
14.67 
14.71 
14.75 
14.79 
14.83 
14.87 
14.91 
14.95 
14.99 
15.03 
15.07 


.1381E-15 
.1364E-15 
. 1345E-15 
. 1325E-15 
.1313E-15 
.1299E-15 
.1285E-15 
.1270E-15 
.1255E-15 
.1240E-15 
.1225E-15 
.1211E-15 
.1197E-15 
.1183E-15 
.1169E-15 
.1156E-15 
.1142E-15 
.1129E-15 
.1116E-15 
.1102E-15 
.1089E-15 
.1073E-15 
.1058E-15 
.1050E-15 
.1040E-15 
.1029E-15 
.1016E-15 
.9968E-16 
.9599E-16 
.9789E-16 
.9721E-16 
.9621E-16 
.9521E-16 
.9419E-16 
.9317E-16 
.9216E-16 
.9115E-16 
.9015E-16 
.8917E-16 
.8819E-16 
.8722E-16 
.8624E-16 
.8532E-16 
. 8442E-16 
.8350E-16 
.8254E-16 
.8148E-16 
.8014E-16 
.7952E-16 
.7901E-1« 
.7829E-K 
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15.08 .7810E-16 15.09 

15.12 .7730E-16 15.13 

15.16 .7648E-16 15.17 

15.20 .7564E-16 15.21 

15.24 .7487E-16 15.25 

15.28 .7414E-16 15.29 

15.32 .7339E-16 15.33 

15.36 .7265E-16 15.37 

15.40 .7190E-16 15.41 

15.44 .7114E-16 15.45 

15.48 .7041E-16 15.49 

15.52 .6969E-16 15.53 

15.56 .6898E-16 15.57 

15.60 .6828E-16 15.61 

15.64 .6758E-16 15.65 

15.68 .6688E-16 15.69 

15.72 .6619E-16 15.73 

15.76 .6549E-16 15.77 

15.80 .6477E-16 15.81 

15.84 .6411E-16 15.85 

15.88 .6353E-16 15.89 

15.92 .6292E-16 15.93 

15.96 .6231E-16 15.97 

16.00 .6170E-16 16.01 

16.04 .6108E-16 16.05 

16.08 .6045E-16 16.09 

16.12 .5978E-16 16.13 

16.16 .5888E-16 16.17 

16.20 .5455E-16 16.21 

16.24 .5726E-16 16.25 

16.28 .5736E-16 16.29 

16.32 .5686E-16 16.33 

16.36 .5617E-16 16.37 

16.40 .5519E-16 16.41 

16.44 .5484E-16 16.45 

16.48 .5464E-16 16.49 

16.52 .5418E-16 16.53 

16.56 .5364E-16 16.57 

16.60 .5309E-16 16.61 

16.64 .5264E-16 16.65 

16.68 .5219E-16 16.69 

16.72 .5171E-16 16.73 

16.76 .5121E-16 16.77 

16.80 .5064E-16 16.81 

16.84 .4973E-16 16.85 

16.88 .4841E-16 16.89 

16.92 .4888E-16 16.93 

16.96 .4877E-16 16.97 

17.00 .4840E-16 17.01 

17.04 .4798E-16 17.05 

17.08 .4754E-16 17.09 


•7790E-16 15.10 .7770E-16 

.7710E-16 15.14 .7690E-16 

•7627E-16 15.18 .7606E-16 

•7544E-16 15.22 .7524E-16 

.7469E-16 15.26 .7450E-16 

•7395E-16 15.30 .7377E-16 

.7321E-16 15.34 .7302E-16 

•7246E-16 15.38 .7227E-16 

•7171E-16 15.42 .7152E-16 

.7096E-16 15.46 .7078E-16 

•7023E-16 15.50 .7005E-16 

.6952E-16 15.54 .6934E-16 

•6881E-16 15.58 .6863E-16 

.6810E-16 15.62 .6793E-16 

.6740E-16 15.66 .6723E-16 

.6671E-16 15.70 .6654E-16 

.6602E-16 15.74 . 6584E-16 

•6531E-16 15.78 .6513E-16 

.6459E-16 15.82 .6441E-16 

.6397E-16 15.86 .6382E-16 

.6338E-16 15.90 .6323E-16 

.6277E-16 15.94 .6262E-16 

.6216E-16 15.98 .6200E-16 

.6154E-16 16.02 .6139E-16 

.6092E-16 16.06 .6077E-16 

.6029E-16 16.10 .6013E-16 

.5961E-16 16.14 .5939E-16 

.5850E-16 16.18 .5811E-16 

.5355E-16 16.22 .5508E-16 

.5738E-16 16.26 .5751E-16 

.5726E-16 16.30 .5714E-16 

•5670E-16 16.34 .5655E-16 

.5595E-16 16.38 .5569E-16 

.5497E-16 16.42 .5474E-16 

.5486E-16 16.46 .5479E-16 

•5453E-16 16.50 .5443E-16 

.5405E-16 16.54 .5392E-16 

.5349E-16 16.58 .5335E-16 

.5296E-16 16.62 .5286E-16 

.5253E— 16 16.66 .5242E— 16 

.5207E-16 16.70 .5195E-16 

•5159E-16 16.74 .5146E-16 

.5108E-16 16.78 .5094E-16 

.5047E-16 16.82 .5026E-16 

.4928E-16 16.86 .4884E-16 

•4825E-16 16.90 .4841E-16 

.4888E-16 16.94 .4887E-16 

•4869E-16 16.98 .4860E-16 

•4830E-16 17.02 .4819E-16 

.4787E-16 17.06 .4776E-16 

.4744E-16 17.10 .4733E-16 


15.11 

.7751E-16 

15.15 

.7669E-16 

15.19 

.7585E-16 

15.23 

.7505E-16 

15.27 

.7432E-16 

15.31 

.7358E-16 

15.35 

.7283E-16 

15.39 

.7209E-16 

15.43 

.7133E-16 

15.47 

. 7060E-16 

15.51 

.6987E-16 

15.55 

•6916E-16 

15.59 

.6845E-16 

15.63 

.6775E-16 

15.67 

. 6706E-16 

15.71 

.6637E-16 

15.75 

.6567E-16 

15.79 

•6495E-16 

15.83 

.6426E-16 

15.87 

.6367E-16 

15.91 

.6307E-16 

15.95 

.6247E-16 


15.99 .6185E-16 

16.03 .6123E-16 

16.07 .6061E-16 

16.11 .5996E-16 

16.15 .5918E-16 

16.19 .5642E-16 

16.23 .5661E-16 

16.27 .5744E-16 

16.31 .5701E-16 

16.35 .5636E-16 

16.39 .5542E-16 

16.43 .5478E-16 

16.47 .5473E-16 

16.51 .5431E-16 

16.55 .5378E-16 

16.59 .5321E-16 

16.63 .5275E-16 

16.67 .5230E-16 

16.71 .5183E-16 

16.75 .5134E-16 

16.79 .5079E-16 

16.83 .5006E-16 

16.87 .4858E-16 

16.91 .4865E-16 

16.95 .4884E-16 

16.99 .4850E-16 

17.03 .4809E-16 

17.07 .4765E-16 

17.11 .4722E-16 
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17.12 .4711E-16 

17.16 .4668E-16 

17.20 .4625E-16 

17.24 .4583E-16 

17.28 .4540E-16 

17.32 .4498E-16 

17.36 .4457E-16 

17.40 .4415E-16 

17.44 .4374E-16 

17.48 .4332E-16 

17.52 .4289E-16 

17.56 .4245E-16 

17.60 .4196E-16 

17.64 .4166E-16 

17.68 .4135E-16 

17.72 .4102E-16 

17.76 .4068E-16 

17.80 .4032E-16 

17.84 .3997E-16 

17.88 .3961E-16 

17.92 .3925E-16 

17.96 .3890E-16 

18.00 .3855E-16 

18.04 .3821E-16 

18.08 .3787E-16 

18.12 .3755E-16 

18.16 .3722E-16 

18.20 .3690E-16 

18.24 .3658E-16 

18.28 .3626E-16 

18.32 .3594E-16 

18.36 .3563E-16 

18.40 .3531E-16 

18.44 .3500E-16 

18.48 .3468E-16 

18.52 .3434E-16 

18.56 .3390E-16 

18.60 .3325E-16 

18.64 .3298E-16 

18.68 .3306E-16 

18.72 .3287E-16 

18.76 .3264E-16 

18.80 .3237E-16 

18.84 .3209E-16 

18.88 .3180E-16 

18.92 .3147E-16 

18.96 .3107E-16 

19.00 .3076E-16 

19.04 .2990E-"16 

19.08 .2984E-16 

19.12 .3014E-16 


17.13 .4700E-16 

17.17 .4657E-16 

17.21 .4614E-16 

17.25 .4572E-16 

17.29 .4530E-16 

17.33 .4488E-16 

17.37 .4446E“16 

17.41 .4405E-16 

17.45 .4364E-16 

17.49 .4321E-16 

17.53 .4278E-16 

17.57 .4233E-16 

17.61 .4186E-16 

17.65 .4158E-16 

17.69 .4127E-16 

17.73 .4094E— 16 

17.77 .4059E-16 

17.81 .4023E-16 

17.85 .3988E-16 

17.89 .3952E-16 

17.93 .3917E-16 

17.97 .3882E-16 

18.01 .3847E-16 

18.05 .3812E-16 

18.09 .3779E-16 

18.13 .3747E-16 

18.17 .3714E-16 

18.21 .3682E-16 

18.25 .3650E-16 

18.29 .3618E-16 

18.33 .3586E-16 

18.37 .3555E-16 

18.41 .3523E-16 

18.45 .3492E-16 

18.49 .3459E-16 

18.53 .3424E-16 

18.57 .3376E-16 

18.61 .3305E-16 

18.65 .3307E-16 

18.69 .3303E-16 

18.73 .3282E-16 

18.77 .3257E-16 

18.81 .3230E-16 

18.85 .3202E-16 

18.89 .3172E-16 

18.93 .3138E-16 

18.97 .3096E-16 

19.01 .3070E-16 

19.05 .2970E-16 

19.09 .2990E-16 

19.13 .3011E-16 


17.14 .4690E-16 

17.18 .4647E-16 

17.22 .4604E-16 

17.26 .4561E-16 

17.30 .4519E-16 

17.34 .4478E-16 

17.38 .4436E-16 

17.42 .4395E-16 

17.46 .4353E-16 

17.50 .4311E-16 

17.54 .4268E-16 

17.58 .4221E-16 

17.62 .4179E-16 

17.66 .4151E-16 

17.70 .4119E-16 

17,74 .4085E-16 

17.78 .4050E— 16 

17.82 .4014E-16 

17.86 .3979E-16 

17.90 .3943E-16 

17.94 .3908E-16 

17.98 .3873E-16 

18.02 .3838E-16 

18.06 .3804E-16 

18.10 .3771E-16 

18.14 .3739E-16 

18.18 .3706E-16 

18.22 .3674E—16 

18.26 .3642E-16 

18.30 .3610E-16 

18.34 .3578E-16 

18.38 .3547E-16 

18.42 .3516E-16 

18.46 .3484E-16 

18.50 .3451E-16 

18.54 .3414E-16 

18.58 .3361E-16 

18.62 .3285E-16 

18.66 .3312E-16 

18.70 .3298E-16 

18.74 .3276E-16 

18.78 .3250E-16 

18.82 .3223E-16 

18.86 .3195E-16 

18.90 .3164E-16 

18.94 .3129E“16 

18.98 .3088E-16 

19.02 .3045E-16 

19.06 .2974E-16 

19.10 .2998E-16 

19.14 .3007E-16 


17.15 .4679E“16 

17.19 ,4636E“1€ 

17.23 .4593E”16 

17.27 .4551E-U 

17.31 .4509E-16 

17.35 .4467E”1€ 

17.39 .4426E-lf 

17.43 .4384E“1€ 

17.47 .4343E-1€ 

17.51 .4300E-1C 

17.55 .4256E-1C 

17.59 .4209E-16 

17.63 .4173E-1£ 

17.67 .4144E-16 

17.71 .4111E-16 

17.75 .4076E-16 

17.79 .4041E-1C 

17.83 .4006E-16 

17.87 .3970E-16 

17.91 .3934E-16 

17.95 .3899E-16 

17.99 .3864E-16 

18.03 .3829E-16 

18.07 .3796E-16 

18.11 .3763E-16 

18.15 .3731E-16 

18.19 .3698E-16 

18.23 .3666E-16 

18.27 .3634E-16 

18.31 .3602E-16 

18.35 .3571E-16 

18.39 .3539E-16 

18.43 .3508E-16 

18.47 .3476E-1€ 

18.51 .3442E-1€ 

18.55 .3404E-1€ 

18.59 .3345E-1€ 

18.63 .3289E-U 

18.67 .3309E-1€ 

18.71 .3293E-16 

18.75 .3270E-1« 

18.79 .3244E-K 

18.83 .3216E-K 

18.87 .3187E-K 

18.91 .3156E-1* 

18.95 .3118E-1 

18.99 .3082E-1 

19.03 .3017E-1 

19.07 .2979E-1 

19.11 .3006E-1 

19.15 .3003E-1 
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19.16 .2999E-16 

19.20 .2977E-16 

19.24 .2954E-16 

19.28 .2930E-16 

19.32 .2906E-16 

19.36 .2882E-16 

19.40 .2858E-16 

19.44 .2833E-16 

19.48 .2809E-16 

19.52 .2786E-16 

19.56 .2764E-16 

19.60 .2743E-16 

19.64 .2721E-16 

19.68 .2699E-16 

19.72 .2678E-16 

19.76 .2657E-16 

19.80 .2635E-16 

19.84 .2614E-16 

19.88 .2593E-16 

19.92 .2572E-16 

19.96 .2552E~16 

20.00 .2532E-16 

20.20 .2433E-16 

20.40 .2337E-16 

20.60 .2246E-16 

20.80 .2160E-16 

21.00 .2075E-16 

21.20 .2004E-16 

21.40 .1931E-16 

21.60 .1860E-16 

21.80 .1787E-16 

22.00 .1727E-16 

22.20 . 1662E“16 

22.40 .1587E-16 

22.60 .1551E-16 

22.80 .1498E-16 

23 . 00 , 1447E“16 

23.20 .1397E-16 

23.40 .1349E-16 

23.60 .1298E-16 

23.80 .1253E-16 

24.00 .1217E-16 

24.20 .1180E-16 

24.40 .1142E-16 

24.60 .1105E-16 

24.80 .1069E-16 

25.00 .1034E-16 

25.20 .1003E-16 

25.40 .9718E-17 

25.60 .9418E-17 

25.80 .9127E-17 


19.17 .2994E-16 
19.21 .2971E-16 
19.25 .2948E-16 
19.29 .2924E-16 
19.33 .2900E-16 
19.37 .2876E-16 
19.41 .2852E-16 
19.45 .2827E-16 
19.49 .2803E-16 
19.53 .2780E-16 
19.57 .2759E-16 
19.61 .2737E-16 
19.65 .2716E-16 
19.69 .2694E-16 
19.73 .2673E-16 
19.77 .2651E-16 
19.81 .2630E-16 

19.85 .2609E-16 
19.89 .2588E-16 
19.93 .2567E-16 
19.97 .2547E-16 
20.05 .2506E-16 
20.25 .2409E-16 
20.45 .2313E-16 
20.65 .2225E-16 

20.85 .2134E-16 


21.05 

.2060E-16 

21.25 

.1986E-16 

21.45 

.1913E-16 

21.65 

.1842E-16 

21.85 

.1770E-16 

22.05 

.1711E-16 

22.25 

.1639E-16 

22.45 

.1587E-16 

22.65 

.1537E-16 

22.85 

.1485E-16 

23.05 

.1434E-16 

23.25 

.1385E-16 

23.45 

.1337E-16 

23.65 

.1285E-16 

23.85 

.1227E-16 

24.05 

. 1208E-16 

24.25 

.1170E-16 

24.45 

.1132E-16 

24.65 

.1096E-16 

24.85 

. 1060E-16 

25.05 

. 1026E-16 

25.25 

. 9950E-17 

25.45 

.9642E-17 

25.65 

.9344E-17 

25.85 

.9055E-17 


19.18 .2988E-16 

19.22 .2965E-16 

19.26 .2942E-16 

19.30 .2918E-16 

19.34 .2894E-16 

19.38 .2870E-16 

19.42 .2846E-16 

19.46 .2821E-16 

19.50 .2797E-16 

19.54 .2775E-16 

19.58 .2754E-16 

19.62 .2732E-16 

19.66 .2710E-16 

19.70 .2689E-16 

19.74 .2667E-16 

19.78 .2646E-16 

19.82 .2625E-16 

19.86 .2604E-16 

19.90 .2583E-16 

19.94 .2562E-16 

19.98 .2542E-16 

20.10 .2481E-16 

20.30 .2385E-16 

20.50 .2288E-16 

20.70 .2204E-16 

20.90 .2100E-16 

21.10 .2041E-16 

21.30 .1967E-16 

21.50 .1895E-16 

21.70 .1824E-16 

21.90 .1756E-16 

22.10 .1696E-16 

22.30 .1586E-16 

22.50 .1577E-16 

22.70 .1524E-16 

22.90 .1472E-16 

23.10 .1422E-16 

23.30 .1373E-16 

23.50 .1325E-16 

23.70 .1277E-16 

23.90 .1223E-16 

24.10 .1199E-16 

24.30 .1160E-16 

24.50 .1123E-16 

24.70 .1087E-16 

24.90 .1052E-16 

25.10 .1018E-16 

25.30 .9872E-17 

25.50 .9567E-17 

25.70 .9271E-17 

25.90 .8984E-17 


19.19 

.2983E-16 

19.23 

.2960E-16 

19.27 

.2936E-16 

19.31 

.2912E-16 

19.35 

.2888E-16 

19.39 

.2864E-16 

19.43 

.2839E-16 

19.47 

.2815E-16 

19.51 

.2791E-16 

19.55 

.2770E-16 

19.59 

.2748E-16 

19.63 

.2726E-16 

19.67 

.2705E-16 

19.71 

.2683E-16 

19.75 

.2662E-16 

19.79 

.2641E-16 

19.83 

.2619E-16 

19.87 

.2598E-16 

19.91 

.2578E-16 

19.95 

.2557E-16 

19.99 

.2537E-16 

20.15 

.2457E-16 

20.35 

.2361E-16 

20.55 

.2266E-16 

20.75 

.2182E-16 

20.95 

.2084E-16 

21.15 

.2023E-16 

21.35 

.1949E-16 

21.55 

.1877E-16 

21.75 

. 1806E-16 

21.95 

. 1742E-16 

22.15 

. 1680E-16 

22.35 

.1569E-16 

22.55 

.1564E-16 

22.75 

.1511E-16 

22.95 

.1459E-16 

23.15 

.1409E-16 

23.35 

.1361E-16 

23.55 

. 1312E-16 

23.75 

.1267E-16 

23.95 

. 1224E-16 

24.15 

. 1189E-16 

24.35 

.1151E-16 

24.55 

. 1114E-16 

24.75 

. 1078E-16 

24.95 

. 1043E-16 

25.15 . 

. lOllE-16 

25.35 

.9795E-17 

25.55 . 

. 9492E-17 

25.75 . 

9199E-17 

25.95 . 

8912E-17 
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26.00 
26.20 

26.40 
26.60 
26.80 

27.00 

27.20 

27.40 

27.60 

27.80 

28.00 

28.20 

28.40 

28.60 

28.80 

29.00 

29.20 

29.40 

29.60 

29.80 

30.00 

30.20 

30.40 

30.60 

30.80 

31.00 

31.20 

31.40 

31.60 

31.80 

32.00 

32.20 

32.40 

32.60 

32.80 

33 . 00 

33.20 

33.40 

33.60 

33.80 

34.00 

34.20 

34.40 

34.60 

34.80 

35.00 

39.00 

43.00 

47.00 

51.00 

55.00 


.8838E-17 
.8520E-17 
.8317E-17 
.8063E-17 
.7828E-17 
.7603E-17 
.7383E-17 
.7170E-17 
.6961E-17 
.6616E-17 
.6569E-17 
.6387E-17 
.6205E-17 
.6031E-17 
.5715E-17 
.5681E-17 
.5550E-17 
.5403E-17 
.5254E-17 
.5017E-17 
.4926E-17 
.4843E-17 
.4724E-17 
.4602E-17 
.4484E-17 
.4369E-17 
.4258E-17 
.4150E-17 
.4045E-17 
.3943E-17 
.3839E-17 
.3730E-17 
.3653E-17 
.3568E-17 
.3483E-17 
.3399E-17 
.3318E-17 
.3238E-17 
.3161E-17 
.3086E-17 
.3015E-17 
.2945E-17 
.2876E-17 
.2810E-17 
.2744E-17 
.2678E-17 
.1712E-17 
.1173E-17 
.8180E-18 
.5901E-18 
.4349E-18 


26.05 

26.25 

26.45 

26.65 

26.85 

27.05 

27.25 

27.45 

27.65 

27.85 

28.05 

28.25 

28.45 

28.65 

28.85 

29.05 

29.25 

29.45 

29.65 

29.85 

30.05 

30.25 

30.45 

30.65 

30.85 

31.05 

31.25 

31.45 

31.65 

31.85 

32.05 

32.25 

32.45 

32.65 

32.85 

33.05 

33.25 

33.45 

33.65 

33.85 

34.05 

34.25 

34.45 

34.65 

34.85 

36.00 

40.00 

44.00 

48.00 

52.00 

56.00 


.8762E-17 
.8490E-17 
.8255E-17 
.7996E-17 
.7772E-17 
.7547E-17 
.7329E-17 
.7118E-17 
.6905E-17 
.6641E-17 
.6524E-17 
.6342E-17 
.6161E-17 
.5985E-17 
.5694E-17 
.5653E-17 
.5514E-17 
.5366E-17 
.5215E-17 
.4901E-17 
. 4896E”17 
.4815E-17 
.4694E-17 
.4572E-17 
.4455E-17 
.4341E-17 
.4231E-17 
.4124E-17 
.4019E-17 
.3917E-17 
.3812E-17 
. 3708E-17 
.3632E-17 
.3547E-17 
.3462E-17 
.3378E-17 
.3298E-17 
.3219E-17 
.3141E-17 
.3068E-17 
.2997E-17 
.2927E-17 
.2860E-17 
.2793E-17 
.2728E-17 
.2395E-17 
. 1569E-17 
. 1069E-17 
.7532E-18 
. 5456E-18 
.4043E-18 


26.10 

26.30 

26.50 

26.70 

26.90 

27.10 

27.30 

27.50 

27.70 

27.90 

28.10 

28.30 

28.50 

28.70 

28.90 

29.10 

29.30 

29.50 

29.70 

29.90 

30.10 

30.30 

30.50 

30.70 

30.90 

31.10 

31.30 

31.50 

31.70 

31.90 

32.10 

32.30 

32.50 

32.70 

32.90 

33.10 

33.30 

33.50 

33.70 

33.90 

34.10 

34.30 

34.50 

34.70 

34.90 

37.00 

41.00 

45.00 

49.00 

53.00 

57.00 


.8680E-17 
.8436E-17 
.8192E-17 
.7937E-17 
.7716E-17 
.7491E-17 
.7276E-17 
.7065E-17 
.6846E-17 
. 6634E-17 
.6479E-17 
.6296E-17 
.6118E-17 
.5931E-17 
.5740E-17 
.5621E-17 
.5477E-17 
.5329E-17 
.5170E-17 
.4944E-17 
.4888E-17 
.4785E-17 
.4663E-17 
.4542E-17 
.4426E-17 
.4313E-17 
.4204E-17 
.4097E-17 
.3994E-17 
.3891E-17 
.3783E-17 
.3690E-17 
.3611E-17 
.3525E-17 
.3441E-17 
.3358E-17 
.3278E-17 
.3199E-17 
.3123E-17 
.3050E-17 
.2979E-17 
.2910E-17 
.2843E-17 
.2777E-17 
.2711E-17 
.2138E-17 
.1420E-17 
.9741E-18 
. 6926E“18 
.5049E-18 
.3769E-18 


26.15 

26.35 

26.55 

26.75 

26.95 

27.15 

27.35 

27.55 

27.75 

27.95 

28.15 

28.35 

28.55 

28.75 

28.95 

29.15 

29.35 

29.55 

29.75 

29.95 

30.15 

30.35 

30.55 

30.75 

30.95 

31.15 

31.35 

31.55 

31.75 

31.95 

32.15 

32.35 

32.55 

32.75 

32.95 

33.15 

33.35 

33.55 

33.75 

33.95 

34.15 

34.35 

34.55 

34.75 

34.95 

38.00 

42.00 

46.00 

50.00 

54.00 

58.00 


.8586E-17 
.8378E-17 
.8128E-17 
.7882E-17 
.7660E-17 
.7436E-17 
.7223E-17 
.7013E-17 
.6691E-17 
.6612E-17 
.6433E-17 
.6250E-17 
.6075E-17 
.5852E-17 
.5711E-17 
.5587E-17 
.5440E-17 
.5292E-17 
.5118E-17 
.4971E-17 
.4870E-17 
.4755E-17 
.4633E-17 
.4513E-17 
.4398E-17 
.4285E-17 
.4177E-17 
.4071E-17 
.3968E-17 
.3866E-17 
.3753E-17 
.3673E-17 
.3590E-17 
.3504E-17 
.3420E-17 
.3338E-17 
.3258E-17 
.3180E-17 
.3105E-17 
.3033E-17 
.2962E-17 
.2893E-17 
.2826E-n 
.2760E-1' 
.2694E-1' 
.1927E-1' 
.1287E-1‘ 
.8935E-li 
.6387E-1 
.4685E-1 
.3512E-1 
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59.00 .3281E-18 60.00 .3066E-18 

63.00 .2519E-18 64.00 .2364E-18 

67.00 .1943E-18 68.00 .1850E-18 

71.00 .1555E-18 72.00 .1470E-18 

75.00 .1247E-18 76.00 .1176E-18 

79.00 .lOllE-18 80.00 .9582E-19 

83.00 .8286E-19 84.00 .7895E-19 

87.00 .6852E-19 88.00 .6530E-19 

91.00 .5714E-19 92.00 .5429E-19 

95.00 .4797E-19 96.00 .4604E-19 

99.00 .4068E-19 100.00 .3906E-19 

103.00 .3465E-19 104.00 .3332E-19 

107.00 .2969E-19 108.00 .2859E-19 

111.00 .2559E-19 112.00 .2467E-19 

115.00 .2216E-19 116.00 .2140E-19 

119.00 .1929E-19 120.00 .1865E-19 

123.00 .1687E-19 124.00 .1632E-19 

127.00 .1481E-19 128.00 .1435E-19 

131.00 .1306E-19 132.00 .1266E-19 

135.00 .1155E-19 136.00 .1121E-19 

139.00 .1026E-19 140.00 .9965E-20 

143.00 .9141E-20 144.00 .8885E-20 

147.00 .8169E-20 148.00 .7947E-20 


61.00 .2868E-18 62.00 .2676E-18 

65.00 .2214E-18 66.00 .2087E-18 

69.00 .1725E-18 70.00 .1647E-18 

73.00 .1391E-18 74.00 .1316E-18 

77.00 .1120E-18 78.00 .1064E-18 

81.00 .9136E-19 82.00 .8701E-19 

85.00 .7527E-19 86.00 .7180E--19 

89.00 .6228E-19 90.00 .5971E-19 

93.00 .5171E-19 94.00 .5011E-19 

97.00 .4417E-19 98.00 .4238E-19 

101.00 .3751E-19 102.00 .3605E-19 

105.00 .3205E-19 106.00 .3084E-19 

109.00 .2755E-19 110.00 .2654E-19 

113.00 .2380E*~19 114.00 .2296E~19 

117.00 .2067E-19 118.00 .1997E-19 

121.00 .1803E-19 122.00 .1744E-19 

125.00 .1580E-19 126.00 .1530E-19 

129.00 .1390E-19 130.00 .1347E-19 

133.00 .1228E-19 134.00 .1191E-19 

137.00 .1088E-19 138.00 .1057E-19 

141.00 .9680E-20 142.00 .9406E-20 

145.00 .8638E-20 146.00 .8400E-20 

149.00 .7731E-20 150.00 .7524E-20 


167 


spectrum of Alp Boo (rescaled spectral fragments) 


Table B3.1 

1 ^ 3 ” Photometry file: “ 

Name FWHM Mag . +/ -Unc . 


Kn 

Ln 

M 

8.7 

11.7 


0.0488 -3.07 0.01 
0.1443 -3.15 0.01 
0.6677 -2.96 0.01 
1.1576 -3.14 0.04 
1.2008 -3.16 0.02 


Eff Wvl 
(Vega) 
(urn) 
2.208 
3.782 
4.758 
8.753 
11.650 


Eff wvl 
(star) 
(urn) 
2.205 
3.763 
4.724 
8.730 
11.622 


Eff wvl 
(flat) 
(urn) 
2.204 
3.764 
4.756 
8.778 
11.673 


construct 


F-lam 

W/cm2/um 

6.66E-13 
9 . 39E-14 
3.25E-14 
3.53E-15 
1.16E-15 


spectral fragments and portions of these actually used in the 
observed spectrxim. 

Fragment Reference 


MIR 

KAO-5-8 

8-13 

Engellce Fn. 
17-23 

Engelke Pn. 


1 

2 

3 

4 

5 
4 


Total range 

(urn) 

1.22- 5.70 

5.08- 8.30 

7.34-13.28 

1.25-35.00 

15.73-23.85 

1.25-35.00 


Start emd stop 

wavelengths (um) 
1 . 22 - 5.02 
5.08- 8.22 
all 

9.38-20.62 

15.99-23.45 

23.50-35.00 


References: wittebom 1979, Ap.J. Suppl, 

1 . strecker, E“Ckson, Boo of. Alp Lyr) and 

o NT^A—Ames data from July t _ % jcao flights 

2 . 1990 (Alp T.U Cf. Alp H. J. Barlow, 

3. UKIRT data of July 14-15, 1991 

priv. comm, to MC) . Blackwell, Lynas-Gray, ana 

^""*^l^lo"rS-19l?t re^r^^t'rsLSya.. 249, 567, and an,. 

diam.=20.81 Pea from UKIRT data of May 24, 

5. From ratio j Barlow, priv. comm, to MC) 

1991 (CGS3 data of M. J. Barxow, pj- 
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Observed spectrum of Alp Boo (674 rows, 5 columns) 

Wavelength F-lambda Err-F-lam Local bias Global bias 

um W/cm2/um W/cm2/um % % 

1. 2199999E+00 2 . 5616924E-12 6 . 7381932E-14 9 . 0351200E-01 1 . 4500000E+00 
1.2399999E+00 2 . 4892408E-12 6 . 5476189E-14 9 . 0351200E-01 1 . 4500000E+00 
1.2599999E+00 2 . 4270718E-12 6 . 3840914E-14 9 . 0351200E-01 1 . 4500000E+00 
1. 2799999E+00 2 . 3751762E-12 6 . 2475869E-14 9 . 0351200E-01 1 . 4500000E+00 
1.3000000E+00 2.3335452E-12 6 . 1380819E-14 9 . 0351200E-01 1 . 4500000E+00 
1. 3199999E+00 2 . 3021706E-12 6 . 0555551E-14 9 . 0351200E-01 1 . 4500000E+00 
1. 3399999E+00 2 . 2605841E-12 5 . 9461672E-14 9 . 0351200E-01 1. 4500000E+00 
1.3599999E+00 2 . 2292480E-12 5 . 8637421E-14 9 . 0351200E-01 1. 4500000E+00 
1.3799999E+00 2 . 1774835E-12 5 . 7275819E-14 9 . 0351200E-01 1 . 4500000E+00 
1.3999999E+00 2 . 1257490E-12 5 . 5915017E-14 9 . 0351200E-01 1. 4500000E+00 
1.4200000E+00 2.0842614E-12 5 . 4823737E-14 9 . 0351200E-01 1 . 4500000E+00 
1.4399999E+00 2 . 0441402E-12 5 . 3768405E-14 9 . 0351200E-01 1 . 4500000E+00 
1.4599999E+00 2 . 0195048E-12 5 . 3120401E-14 9 . 0351200E-01 1. 4500000E+00 
1.4799999E+00 1 . 9946861E-12 5 . 2467579E-14 9 . 0351200E-01 1. 4500000E+00 
1.4999999E+00 1 . 9799960E-12 5 . 2081169E-14 9 . 0351200E-01 1 . 4500000E+00 
1.5199999E+00 1 . 9755265E-12 5 . 1963611E-14 9 . 0351200E-01 1 . 4500000E+00 
1.5400000E+00 1. 9606226E-12 5 . 1571584E-14 9. 0351200E-01 1. 4500000E+00 
1.5599999E+00 1 . 9222946E-12 5 . 0563408E-14 9 . 0351200E-01 1.4500000E+00 
1.5799999E+00 1 . 9009462E-12 5. 0001876E-14 9 . 0351200E-01 1 . 4500000E+00 
1.5999999E+00 1 . 8796104E-12 4 . 9440666E-14 9 . 0351200E-01 1 . 4500000E+00 
1.6199999E+00 1 . 8686686E-12 4 . 9152854E-14 9 . 0351200E-01 1 . 4500000E+00 
1.6399999E+00 1 . 8369763E-12 4 . 8319225E-14 9 . 0351200E-01 1.4500000E+00 
1. 6600000E+00 1. 7741761E-12 4 . 6667355E-14 9 . 0351200E-01 1. 4500000E+00 
1.6799999E+00 1 . 7082584E-12 4 . 4933478E-14 9 . 0351200E-01 1 . 4500000E+00 
1.6999999E+00 1 . 6527770E-12 4 . 3474112E-14 9 . 0351200E-01 1 . 4500000E+00 
1. 7199999E+00 1 . 5872215E-12 4 . 1749759E-14 9 . 0351200E-01 1 . 4500000E+00 
1.7399999E+00 1 . 5219444E-12 4 . 0032725E-14 9 . 0351200E-01 1 . 4500000E+00 
1.7599999E+00 1 . 4672061E-12 3 . 8592915E-14 9 . 0351200E-01 1 . 4500000E+00 
1.7800000E+00 1.4024634E-12 3 . 6889945E-14 9 . 0351200E-01 1 . 4500000E+00 
1.8000000E+00 1. 3491993E-12 3 . 5488902E-14 9 . 0351200E-01 1 . 4500000E+00 
1.8199999E+00 1 . 3074675E-12 3 . 4391201E-14 9 . 0351200E-01 1 . 4500000E+00 
1.8399999E+00 1 . 2555807E-12 3 . 3026391E-14 9.0351200E-01 1 . 4500000E+00 
1.8599999E+00 1 . 2037601E-12 3 . 1663315E-14 9 . 0351200E-01 1 . 4500000E+00 
1.8799999E+00 1 . 1622003E-12 3 . 0570141E-14 9 . 0351200E-01 1.4500000E+00 
1.9000000E+00 1.1206934E-12 2 . 9478356E-14 9 . 0351200E-01 1 . 4500000E+00 
1.9200000E+00 1.0894578E-12 2 . 8656748E-14 9 . 0351200E-01 1 . 4500000E+00 
1.9399999E+00 1 . 0487583E-12 2 . 7586196E-14 9 . 0351200E-01 1 . 4500000E+00 
1.9599999E+00 1 . 0131476E-12 2 . 6649506E-14 9 . 0351200E-01 1 . 4500000E+00 
1.9799999E+00 9 . 7753522E-13 2 . 5712771E-14 9 . 0351200E-01 1 . 4500000E+00 
1.9999999E+00 9 . 4192091E-13 2 . 4775983E-14 9. 0351200E-01 1.4500000E+00 
2.0200000E+00 9 . 0630460E-13 2 . 3839143E-14 9 . 0351200E-01 1.4500000E+00 
2.0400000E+00 8 . 8086992E-13 2 . 3170117E-14 9 . 0351200E-01 1 . 4500000E+00 
2 . 0599999E+00 8 . 5543394E-13 2 . 2501058E-14 9 . 0351200E-01 1 . 4500000E+00 
2.0799999E+00 8 . 2999655E-13 2 . 1831961E-14 9 . 0351200E>01 1 . 4500000E+00 
2 . 0999999E+00 7 . 9641057E-13 2 . 0948524E-14 9 . 0351200E-01 1 . 4500000E+00 
2. 1199999E+00 7 . 7402559E-13 2 . 0359719E--14 9 . 0351200E-01 1 . 4500000E+00 
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2.1399999E+00 7. 
2.1599998E+00 7. 
2.1799998E+00 6. 
2.1999998E+00 6. 

2 . 2200000E+00 6. 
2.2400000E+00 6. 
2.2600000E+00 6 
2.2800000E+00 5 
2.3000000E+00 5 
2.3199999E+00 5 
2.3399999E+00 4 
2.3599999E+00 4 
2.3799999E+00 4 
2.3999999E+00 4 
2.4199998E+00 4 
2 .4400001E+00 3 
2.4600000E+00 3 
2.4800000E+00 3 
2.5000000E+00 3 
2.5200000E+00 3 
2.5400000E+00 3 
2.5599999E+00 
2.5799999E+00 
2.5999999E+00 
2.6199999E+00 
2.6399999E+00 
2.6599998E+00 
2.6799998E+00 
2 .7000000E+00 
2.7399998E+00 
2.7799997E+00 
2.8199997E+00 
2.8599997E+00 
2 .8999999E+00 
2.9399998E+00 
2.9799998E+00 
3.0199997E+00 
3.0599997E+00 
3.0999997E+00 
3 . 1399999E+00 
3.1799998E+00 
3.2199998E+00 
3.2599998E+00 
3.2999997E+00 
3 .3399997E+00 
3.3799999E+00 
3.4199998E+00 
3.4599998E+00 
3 .4999998E+00 
3.5399997E+00 
3.5799997E+00 


7.4844162E-13 1. 
7.2245329E-13 1. 
6.9650237E-13 1. 
6.7566905E-13 1. 
6.5486559E-13 1. 
6.3409217E-13 1. 
6.0827959E-13 1 
5.7440012E-13 1 
5.4158219E-13 1 
5.0780067E-13 1 
4.7710083E-13 1 
4.5452653E-13 1 
4.3602228E-13 1 
4.2057062E-13 1 
4.0626297E-13 1 
3 .9532302E-13 1 
3.8538357E-13 1 
3.7644573E-13 9 
3.6750106E-13 9 
3.6056951E-13 9 
3.5262228E-13 9 
i 3 .4669048E-13 S 
I 3.3974302E-13 i 
) 3.3385453E-13 I 
) 3.2699909E-13 I 
) 3.2114692E-13 : 
) 3.1528632E-13 : 
) 3.0941731E-13 : 
3 3.0353996E-13 
3 2.9265693E-13 
3 2.8161165E-13 
0 2 .7157299E-13 
0 2.6027718E-13 
0 2.4785629E-13 
0 2.3748687E-13 
0 2.2814953E-13 
0 2.1695081E-13 
0 2.0591242E-13 
0 1.9689153E-13 
0 1.8786065E-13 
lO 1.7878528E-13 
10 1.7053345E-13 
10 1.6330788E-13 
10 1.5710633E-13 
)0 1.4888806E-13 
)0 1.4270589E-13 
30 1.3658741E-13 
30 1.3061099E-13 
30 1.2563900E-13 
30 1.2065973E-13 
DO 1.1567315E-13 


1 . 96867 67E-14 9. 
1. 9003176E-14 9. 
1.8320574E-14 9. 
1.7772577E-14 9, 
1.7225372E-14 9. 
1.6678956E-14 9. 
1. 5999990E-14 9, 
1.5108835E-14 9 
1.4245600E-14 9 
1.3357023E-14 9 
1.2549506E-14 9 
1.1955719E-14 9 
1.1468988E-14 9 
1.1062554E-14 9 
1.0686210E-14 9 
1.0398449E-14 9 
1.0137005E-14 9 
9.9019066E-15 9 
9.6666280E-15 9 
9.4843041E-15 9 
9.2752623E-15 9 
9.1192346E-15 9 
1 8.9364890E-15 S 
I 8.7816014E-15 < 
I 8.6012774E-15 i 
\ 1.6968850E-14 *. 
\ 1.6659187E-14 * 
i 1.6349076E-14 ! 
i 1.6038528E-14 ! 
3 1.5463489E-14 ' 
3 1.4879875E-14 
3 7.1433685E-15 
3 6.8462467E-15 
3 6.5195317E-15 
3 6.2467778E-15 
3 6.0011717E-15 
3 5.7066041E-15 
3 5.4162539E-15 
3 5.1789712E-15 
3 4.9414259E-15 
.3 4.7027096E-15 
3 4 . 4856569E-15 
’3 4.2955980E-15 
L3 4.1324734E-15 
L3 3.9163034E-15 
L3 3.7536896E-15 
L3 3.5927512E-15 
L3 3.4355493E-15 
13 3.3047677E-15 
13 3.1737948E-15 
13 3.0426292E-15 


9.0351200E-01 1. 
9.0351200E-01 1. 
9.0351200E-01 1. 
9.0351200E-01 1. 
9.0351200E-01 1. 
9.0351200E-01 1. 
9.0351200E-01 1- 
9.0351200E-01 1. 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
9.0351200E-01 1 
, 9.0351200E-01 1 
1 9.0351200E-01 1 
i 9.0351200E-01 3 
i 9.0351200E-01 3 
i 9.0351200E-01 3 
i 9.0351200E-01 3 
{ 9.0351200E-01 ] 
I 9.0351200E-01 
I 9.0351200E-01 
1 9.0351200E-01 
i 9.0351200E-01 

4 9.0351200E-01 

5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
5 9.0351200E-01 
.5 9.0351200E-01 
L5 9.0351200E-01 
L5 9.0351200E-01 
L5 9.0351200E-01 
L5 9.0351200E-01 
L5 9.0351200E-01 
15 9.0351200E-01 
15 9.0351200E-01 
15 9.0351200E-01 
15 9.0351200E-01 
15 9.0351200E-01 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
^ 1.4500000E+00 
1.4500000E+00 
! 1.4500000E+00 
u 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 

I 1.4500000E+00 
il 1.4500000E+00 

II 1.4500000E+00 
)1 1.4500000E+00 
)1 1.4500000E+00 
)1 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
D1 1.4500000E+00 
01 1.4500000E+00 
01 1.4500000E+00 
01 1.4500000E+00 
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3.6199999E+00 

3.6599998E+00 

3.6999998E+00 

3.7399998E+00 

3.7799997E+00 

3.8199997E+00 

3.8599999E+00 

3.8999999E+00 

3.9399998E+00 

3.9799998E+00 

4.0200000E+00 

4.0599999E+00 

4.0999999E+00 

4.1399999E+00 

4.1799998E+00 

4.2199998E+00 

4 . 5400000E+00 

4.5799999E+00 

4.6199999E+00 

4.6599998E+00 

4.6999998E+00 

4.7399998E+00 

4.7799997E+00 

4.8199997E+00 

4.8599997E+00 

4.8999996E+00 

4.9400001E+00 

4.9800000E+00 

5.0200000E+00 

5.0802999E+00 

5.1230998E+00 

5.1659002E+00 

5.2087998E+00 

5.2516999E+00 

5.2947001E+00 

5.3376999E+00 

5.3807998E+00 

5.4239001E+00 

5.4670000E+00 

5.5000000E+00 

5.5704002E+00 

5.6050000E+00 

5.6406002E+00 

5.6753001E+00 

5.7108002E+00 

5.7455001E+00 

5.7807999E+00 

5.8154998E+00 

5.8505998E+00 

5.8853998E+00 

5.9204001E+00 


1.1067932E-13 

1.0669430E-13 

1.0165169E-13 

9.8117837E-14 

9.4073756E-14 

9.0536309E-14 

8.6997128E-14 

8.3456205E-14 

7.9913561E-14 

7.6882531E-14 

7.3354300E-14 

7.0536093E-14 

6.7715107E-14 

6.4873847E-14 

6.2216887E-14 

5.9662324E-14 

3.4988034E-14 

3.3460038E-14 

3.2021620E-14 

3.0473559E-14 

2.8952874E-14 

2.9237253E-14 

2.9766693E-14 

2.9832246E-14 

2.9614227E-14 

2.9023082E-14 

2.8435096E-14 

2.7697937E-14 

2.7051974E-14 

2.5311369E-14 

2.4186248E-14 

2.4088511E--14 

2.3369756E-14 

2.2910567E-14 

2.1962184E-14 

2.1309706E-14 

2.0961218E-14 

2.0652781E-14 

1.9913021E-14 

1.9533071E-14 

1.9010667E-14 

1.8791190E-14 

1.8501292E-14 

1.8188598E-14 

1.7685853E-14 

1.7456480E-14 

1.7040321E-14 

1.6557771E-14 

1.6421887E-14 

1.6039157E-14 

1.5635510E-14 


2.9112730E-15 

2.8064522E-15 

2.6738130E-15 

2.5808598E-15 

2.4744856E-15 

2.3814378E-15 

2.2883444E-15 

2.1952051E-15 

2.1020205E-15 

2.0222933E-15 

1.9294879E-15 

1.8553583E-15 

1.7811563E-15 

2.2396828E-15 

2.7061724E-15 

6.0526789E-15 

2.5210530E-15 

1.7679707E-15 

8.4228633E-16 

8.0156665E-16 

1.1963594E-15 

1.2183399E-15 

1.2507305E-15 

1.2417603E-15 

1.2370648E-15 

1.1852782E-15 

1.0953113E-15 

1.0265092E-15 

9.6320182E-16 

6.7576336E-16 

6.4987481E-16 

6.4807280E-16 

6.2736893E-16 

6.1418708E-16 

5.8440265E-16 

5.4595281E-16 

5.3392330E-16 

5.5395304E-16 

5.5028215E-16 

5.4684558E-16 

5.4538699E-16 

5.4201702E-16 

5.1461783E-16 

4.9356075E-16 

4.6974647E-16 

4.7427540E-16 

4.8453858E-16 

4.8911319E-16 

4.9815622E-16 

4.7256789E-16 

4.4710216E-16 


9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

9.0351200E-01 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1. 98062 69E-I-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-I-00 

1.9806269E+00 

1.9806269E-I-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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5.9551001E+00 
5.9899998E+00 
6.0247002E+00 
6.0594001E+00 
6.0942001E+00 
6.1286998E+00 
6. 1634998E+00 
6.1978998E+00 
6.2326002E+00 
6.2669001E+00 
6.3016000E+00 
6.3357000E+00 
6.3705001E+00 
6.4043002E+00 
6.4390998E+00 
6.4727001E+00 
6.5075002E+00 
6.5370002E+00 
6.5525999E+00 
6.5724001E+00 
6.5809999E+00 
6.5964999E+00 
6.6160998E+00 
6.6247001E+00 
6.6402001E+00 
6.6595001E+00 
6.6680999E+00 
6.6834998E+00 
6.7026000E+00 
6.7112999E+00 
6.7266998E+00 
6.7455001E+00 
6.7542000E+00 
6.7694998E+00 
6.7880001E+00 
6.7968001E+00 
6.8119998E+00 
6.8302002E+00 
6.8390999E+00 
6.8543000E+00 
6.8722000E+00 
6.8769999E+00 
6.8811998E+00 
6.8962002E+00 
6.9137998E+00 
6.9201999E+00 
6.9229002E+00 
6.9330001E+00 
6.9379001E+00 
6.9499998E+00 
6.9552002E+00 


1.5283763E- 
1.5079484E- 
1.4839040E- 
1.4706293E- 
1.4384330E 
1.3976722E 
1.3684115E- 
1.3316784E- 
1.2970849E- 
1.2626829E- 
1.2272337E- 
1.2205093E- 
1.2071468E- 
1.2068663E- 
1.1806466E- 
1.1603317E- 
1.1271341E 
1.0832693E 
1.0717521E- 
1.0442239E- 
1.0502363E- 
1.0474871E- 
1.0341229E- 
1.0282418E- 
1.0253845E- 
1.0086362E- 
1.0079377E- 
9.9766641E- 
9.8412862E- 
9.8094420E 
9.6824794E 
9.4943212E 
9.4825203E 
9.4779505E 
9.2711551E 
9.0420191E- 
9.1417191E- 
9.0873718E- 
9 • 0854956E" 
8.9651576E- 
8.8907899E- 
8.9503329E- 
8.8349407E- 
8.7892560E- 
8.6603639E- 
8.7355313E- 
8.7734385E- 
8.6677017E- 
8.7051770E 
8.5963671E 
8.5672224E 


16 1. 
16 1. 
16 1. 
16 1. 
16 1. 
16 1. 
16 1. 
16 1. 
•16 1. 
1 . 
1 . 
1 . 
1 . 


14 4.2114735E- 
14 4.0876799E- 
14 4.0031886E- 
14 3.9768210E- 
14 4.0059709E- 
14 3.9937926E- 
14 3.7904018E 
14 3.6590725E 
14 3.4559550E 
14 3.3052957E-16 
14 3.1767444E-16 
14 3.1419959E-16 
14 3.1626635E-16 
•14 3.2636603E-16 1. 
•14 3.2447204E-16 1. 
■14 3.2855812E-16 
-14 3 .2825851E-16 
-14 2.9025858E-16 
-14 2.9737124E-16 
-14 2.8784334E-16 
-14 2.8888236E-16 
-14 2 . 9264006E-16 
-14 2.8694382E-16 
-14 2.8077880E-16 
-14 2.8065828E-16 
-14 2.6787012E-16 

14 2.6964307E-16 

15 2.6229066E-16 
15 2.5822961E-16 
•15 2.5755448E-16 
•15 2.5492780E-16 
-15 2.4939686E-16 
-15 2.5190884E-16 
-15 2.3728815E-16 
-15 2 . 4969475E-16 
-15 2.2476287E-16 
-15 2.4135309E-16 
-15 2.4529341E-16 
-15 2.4405947E-16 . 
-15 2.4690153E-16 

15 2 . 4548656E-16 
15 2.2302981E-16 
15 2.4118014E-16 
15 2.4201431E-16 
•15 2.3784979E-16 
■15 2.2792735E-16 
-15 2.3653067E-16 
-15 2.3652053E-16 
-15 2.3606371E-16 
-15 2.3312419E-16 
-15 2.3379020E-16 


9806269E+00 
9806269E-<'00 
9806269E-t-00 
98062 69E-I-00 
9806269E+00 
9806269E+00 
98062 69E-*-00 
9806269E+00 
9806269E-f00 
9806269E+00 
9806269E-I-00 
9806269E+00 
9806269E-I-00 
9806269E+00 
9806269E-t-00 
9806269E+00 
9806269E-I-00 
.9806269E+00 
.9806269E-H00 
.9806269E-H00 
,9806269E-»-00 
.9806269E-K00 
.9806269E-I-00 
.9806269E+00 
.9806269E+00 
9806269E-t-00 
9806269E+00 
9806269E-I-00 
9806269E-«-00 
9806269E+00 
.9806269E+00 
,9806269E-t-00 
.9806269E+00 
,9806269E-»-00 
. 98062 69E-»-00 
.9806269E-I-00 
.9806269E+00 
.9806269E■^00 
9806269E-»-00 
. 98062 69E-I-00 
.9806269E+00 
.9806269E+00 
.9806269E-V00 
.9806269E+00 
.9806269E-I-00 
,9806269E-<-00 
.9806269E+00 
.9806269E-I-00 
.9806269E-f00 
.9806269E■^00 
.9806269E■^00 


1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 

1 
1 
1 
1 
1 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 
1 
1 
1 
,1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1.4500000E+00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E■^00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E-H00 
1.4500000E-J-00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-I-00 
1.4500000E-t-00 
1.45O0O00E-H00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E-I-00 
1.4500000E-^00 
1.4500000E-V00 
1.4500000E+00 
1 . 4500000E■^00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E-H00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E+00 
1.4500000E-<-00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E-»-00 
1.4500000E-^00 
1.4500000E-H00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-«-00 
1. 4500000E+00 
1.4500000E-^00 
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6.9631000E+00 
6.9643002E+00 
6.9759002E+00 
6.9791999E+00 
6.9928002E+00 
6.9962001E+00 
7.0054002E+00 
7.0057001E+00 
7.0186000E+00 
7.0201998E+00 
7.0353999E+00 
7.0369000E+00 
7.0461001E+00 
7.0609002E+00 
7.0609002E+00 
7.0771999E+00 
7.0777001E+00 
7.0865998E+00 
7.0900002E+00 
7. 1012998E+00 
7.1266999E+00 
7.1315999E+00 
7.1413002E+00 
7.1445999E+00 
7 . 1568999E+00 
7 . 1612000E+00 
7. 1729999E+00 
7. 1859999E+00 
7.2024999E+00 
7.2059002E+00 
7.2140999E+00 
7.2203002E+00 
7.2270999E+00 
7.2435002E+00 
7.2549000E+00 
7.2679000E+00 
7.2842002E+00 
7.2953000E+00 
7.3084002E+00 
7.3246002E+00 
7.3354001E+00 
7.3484998E+00 
7.3646998E+00 
7.3751998E+00 
7.3884001E+00 
7.4043999E+00 
7.4147000E+00 
7.4278998E+00 
7.4438000E+00 
7.4538002E+00 
7.4670000E+00 


8.5150308E-15 
8.4169672E-15 
8.4108347E-15 
8.2141664E-15 
8.3195940E-15 
8. 3198761E-15 
8.2661454E-15 
8.2422083E-15 
8.2056122E-15 
8.2149558E-15 
8.2012457E-15 
8.1247748E-15 
8.1250484E-15 
8.0994569E-15 
8. 1326335E-15 
8.0732142E-15 
8.0474788E-15 
8.0120550E-15 
8.0044580E-15 
7.8951026E-15 
7.8928427E-15 
7.9154517E-15 
7.8391705E-15 
7.8026058E-15 
7.7982597E-15 
7.7509588E-15 
7.7849257E-15 
7.7367092E-15 
7.5936673E-15 
7.6317872E-15 
7.5119854E-15 
7.5323980E-15 
7.5575159E-15 
7.4187448E-15 
7.3241347E-15 
7.2900534E-15 
7.2077811E-15 
7.1606497E-15 
7. 1366304E-15 
7.0602852E-15 
7.0591899E-15 
7.0703272E-15 
7. 0255208E-15 
6.9486475E-15 
6.9756848E-15 
6.9499193E-15 
6.9010125E-15 
6.8578540E-15 
6.8192628E-15 
6.7980027E-15 
6.6983704E-15 


2.3178628E-16 
2.2666366E-16 
2.3089803E-16 
2.1350342E-16 
2.2545172E-16 
2.2261434E-16 
2.2350518E-16 
2.2386681E-16 
2.2019983E-16 
2.2085365E-16 
2.1699908E-16 
2.1772271E-16 
2.1517408E-16 
2.1295378E-16 
2.1240207E-16 
2.1252206E-16 
2.1551651E-16 
2.1223289E-16 
2.1404137E-16 
1.9965584E-16 
2.1230477E-16 
2.0657396E-16 
2.0955671E-16 
2.0376833E-16 
2.0773024E-16 
2.0718348E-16 
1.9679606E-16 
1.9569648E-16 
2.0127415E-16 
2.0119951E-16 
2.0096411E-16 
1.9981249E-16 
1.9751571E-16 
1.9635339E-16 
1.9134951E-16 
1.9522619E-16 
1.9469709E-16 
1.8249400E-16 
1.9260661E-16 
1.8227774E-16 
1.9074978E-16 
1.9049060E-16 
1.8794982E-16 
1.8255450E-16 
1.8786680E-16 
1.8874321E-16 
1.8475971E-16 
1.8578978E-16 
1.8529026E-16 
1.8565125E-16 
1.7897437E-16 


1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-I-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-*-00 

1. 98062 69E-t-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-t-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.98 062 69E-I-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-I-00 

1.9806269E+00 

1.98 062 69E4-00 

1.9806269E+00 

1. 98062 69E-(-00 

1.9806269E-I-00 

1.9806269E+00 

1.9806269E+00 

1. 98062 69E-t-00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E-f00 

1.9806269E-«-00 

1.9806269E+00 

1.98 062 69E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 

1.9806269E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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^ ^ ^ ^ 


7.4829001E+00 
7 .4926000E+00 
7.5057998E+00 
7.5215998E+00 
7.5310998E+00 
7.5443001E+00 
7 .5599999E+00 
7 .5690999E+00 
7.5823998E+00 
7.5980000E+00 
,60690d2E+00 
.6202002E+00 
.6356001E+00 
. 6441998E+00 
.6575999E+00 
7 . 6729002E+00 
7 .6812000E+00 
7.6946001E+00 
7.7098999E+00 
7.7178001E+00 
7.7312002E+00 
7 .7463999E+00 
7 .7674999E+00 
7.7825999E+00 
7.7898002E+00 
7 .8389001E+00 
7.8537002E+00 
7.8776002E+00 
7.9011998E+00 
7.9433999E+00 
7.9667001E+00 
8.0088997E+00 
8.0319004E+00 
8.0971003E+00 
8.1388998E+00 
8.1805000E+00 
8.2220001E+00 
8.2635002E+00 
8.2923002E+00 
8.4063997E+00 
8.4826002E+00 
8.5966997E+00 
8.6731005E+00 
8 .7870998E+00 
8.8634005E+00 
8.9772997E+00 
9.0685997E+00 
9.2263002E+00 
9.3809004E+00 
9.5327997E+00 
9.6820002E+00 


6.5997034E-15 
6.4879996E-15 
6.4243193E-15 
6.3679001E-15 
6.2714989E-15 
6.2417595E-15 
6.2362771E-15 
6.1967321E-15 
6.0645209E-15 
6.0312943E-15 
5.9584270E-15 
6.1350956E-15 
5.8669614E-15 
5.7549697E-15 
5.7372972E-15 
5.6751813E-15 
5.5877557E-15 
5.5422454E-15 
5.5758908E-15 
5.5723617E-15 
5.4766491E-15 
5.4265657E-15 
5.3552332E-15 
5.2815850E-15 
5.2559059E-15 
5.0858353E-15 
4.9932546E-15 
4.9689871E-15 
4.9174540E-15 
4.8364307E-15 
4.7827317E-15 
4.6754990E-15 
4.5947857E-15 
4.3315825E-15 
4.2821204E-15 
4.2170149E-15 
4 .1184339E-15 
3.9909393E-15 
3.9437049E-15 
3.7598183E-15 
3.7465851E-15 
3.5179690E-15 
3.5115407E-15 
3.3292425E-15 
3.2440178E-15 
3.1064135E-15 
3.0958485E-15 
2.8638605E-15 
2.6441523E-15 
2.5427993E-15 
2.3949730E-15 


1.7513153E-16 
1.7203401E-16 
1.7776831E-16 
1.6645942E-16 
1.8201104E-16 
1.7518068E-16 
1.6083395E-16 
1.6412632E-16 
1.8337848E-16 
1.7429974E-16 
1.8062415E-16 
1.5993005E-16 
1.7394437E-16 
1.7470703E-16 
1.8127184E-16 
1.7322415E-16 
1.4394567E-16 
1.5403449E-16 
1.6681651E-16 
1.6886778E-16 
1.6142783E-16 
1.6067473E-16 
1.5112127E-16 
1.4888524E-16 
1.4831359E-16 
1.3779701E-16 
1.3629241E-16 
1.4201623E-16 
1.4161864E-16 
1.4039861E-16 
1.3900123E-16 

1 . 3543444E-16 
1.3236407E-16 
1.2423058E-16 
1.2180012E-16 
1 . 2020517E-16 

1.1825109E-16 
1.1651904E-16 
1.0003144E-16 
9.0516177E-17 
8.5210231E-17 
7.9398308E-17 
8.2497939E-17 
7.6254075E-17 
7.4798601E-17 
7.0353577E-17 
8.0509244E-17 
7.4436799E-17 
6.8962206E-17 
6.6603829E-17 
6.3133528E-17 


1 . 9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1 . 9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1 . 9806269E+00 
1.9806269E+00 
1 . 9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.9806269E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1*. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1 . 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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9.8285999E+00 
9.9728003E+00 
1.0115000E+01 
1.0189100E+01 
1.0302600E+01 
1. 0377800E+01 
1.0491300E+01 
1. 0566300E+01 
1.0679600E+01 
1.0754200E+01 
1.0867500E+01 
1.0942100E+01 
1.1055300E+01 
1.1129500E+01 
1.1242700E+01 
1.1316900E+01 
1. 1430000E+01 
1. 1503800E+01 
1.1616700E+01 
1. 1690600E+01 
1. 1803400E+01 
1. 1876800E+01 
1.1989600E+01 
1.2063100E+01 
1.2175700E+01 
1.2248700E+01 
1.2361200E+01 
1.2434200E+01 
1.2546700E+01 
1.2619500E+01 
1.2731800E+01 
1.2804100E+01 
1.2916300E+01 
1.2988600E+01 
1.3100700E+01 
1.3172500E+01 
1.3284500E+01 
1.3413000E+01 
1.3724000E+01 
1. 4028000E+01 
1.4325000E+01 
1.4617000E+01 
1.4902000E+01 
1. 5182000E+01 
1.5458000E+01 
1.5728000E+01 
1. 5994000E+01 
1. 6254999E+01 
1.6511999E+01 
1.6766001E+01 
1.7014999E+01 


2.2085137E 
2.1051771E 
2 . 0081690E 
1.9428306E 
1. 8589559E 
1.8275577E 
1.7483125E- 
1.6729733E- 
1.5971057E- 
1.5713049E- 
1.5109002E- 
1.4816382E- 
1.4319200E- 
1.3973497E- 
1.3562063E- 
1.2844031E 
1.2587697E 
1.2139673E 
1. 1913436E' 
1.1608459E- 
1. 1068486E’ 
1.0971632E- 
1.0411490E- 
1. 0272756E- 
9.7613464E- 
9.7332058E- 
9.1550783E- 
8.8686531E- 
8.5195204E- 
8.3614503E- 
8 . 2698246E- 
7.8642361E- 
7.7273016E- 
7.3448053E- 
7.3782176E 
7.4061289E 
6.6018976E 
6. 6489445E 
6.0703664E- 
5.5642304E- 
5.1195984E- 
4.7248260E- 
4.3753995E- 
4.0631151E- 
3 .7819275E- 
3.5300352E- 
3.3198469E- 
3.1211229E- 
2.9572014E- 
2.6729885E- 
2 .5879967E- 


“15 5.8608612E-17 
-15 5. 6202204E-17 
-15 5.3914858E-17 
-15 4 . 7138892E-17 
-15 4.2099275E-17 
-15 4.1141198E-17 
-15 3.9797390E-17 
•15 4 . 3030154E-17 
•15 3 . 6121402E-17 
•15 3.6651731E-17 
•15 3.5997659E-17 
15 3. 6025476E-17 
15 3.3220513E-17 
15 3.5038133E-17 
“15 3 .2282113E-17 
“15 3.0583848E-17 
“15 2.9364511E-17 
-15 2.8906161E-17 
“15 3.2440207E-17 
-15 3.2069501E-17 
-15 2.6670482E-17 
-15 2.9387924E-17 
-15 2.4091496E-17 
-15 2.6548769E-17 
-16 2.6095555E-17 
■16 2.2995052E-17 
•16 2 . 2601299E-17 
•16 2.5252643E-17 
•16 2.1750130E-17 
■16 1.9470573E-17 
16 2.2444279E-17 
16 2.2644695E-17 
16 2.1607096E-17 
“16 1.9179714E-17 
-16 1.8515710E-17 
-16 3.4537897E-17 
“16 1.7070955E-17 
“16 4.3586178E-17 
-16 3.9793568E-17 
-16 3.6475614E-17 
-16 3.3560868E-17 
-16 3.0972898E-17 
-16 2.8681872E-17 
-16 2. 6635136E-17 
•16 2.4791665E-17 
•16 2.3140606E-17 
•16 1.4236208E-17 
•16 1.2550103E-17 
16 1. 0933794E-17 
16 9. 6228576E-18 
16 9. 1326100E-18 


1.6816440E-i-00 
1.6816440E+00 
1.6816440E-f-00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E-I-00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E-I-00 
1.6816440E-<-00 
1.6816440E-t-00 
1. 681644 OE+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E-»-00 
1.6816440E-«-00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1. 681644 OE-l-00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
1.6816440E+00 
2.2065034E-I-00 
2.2065034E+00 
2.2065034E-I-00 
2.2065034E+00 
2.2065034E+00 
2.2065034E+00 
2.2065034E+00 
2.2065034E-I-00 
2.2065034E-«-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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1.7261000E+01 
1.7503000E+01 
1.7743000E+01 
1.7978001E+01 
1. 8211000E+01 
1.8441000E+01 
1.8667999E+01 
1.8893000E+01 
1.9114000E+01 
1.9333000E+01 
1.9449999E+01 
1.9499998E+01 
1.9549999E+01 
1.9599998E+01 
1.9650000E+01 
1.9699999E+01 
1.9749998E+01 
1.9799999E+01 
1.9849998E+01 
1.9900000E+01 
1.9949999E+01 
1.9999998E+01 
2.0049999E+01 
2.0099998E+01 
2.0150000E+01 
2.0199999E+01 
2.0249998E+01 
2.0299999E+01 
2.0349998E+01 
2.0400000E+01 
2.0449999E+01 
2.0499998E+01 
2.0549999E+01 
2.0599998E+01 
2 . 0650000E+01 
2.0699999E+01 
2.0749998E+01 
2.0799999E+01 
2.0849998E+01 
2.0900000E+01 
2.0949999E+01 
2.0999998E+01 
2.1049999E+01 
2.1099998E+01 
2.1150000E+01 
2.1199999E+01 
2.1249998E+01 
2.1299999E+01 
2.1349998E+01 
2 . 1400000E+01 
2.1449999E+01 


2.5188542E- 
2 .2903482E- 
2.2775178E- 
2.1571707E- 
1.97 1968 1E- 
1.9157923E• 
1.8368178E- 
1.7194308E- 
1.6043536E 
1.4804151E- 
1.5214254E- 
1.5390712E- 
1.5385632E- 
1.5379473E- 
1.5372249E- 
1.4859483E- 
1.4120995E- 
1. 3396154E- 
1.3269049E 
1.3162360E 
1.3056805E- 
1.2953633E- 
1.3052799E- 
1.3103216E- 
1.2918596E- 
1.2736656E- 
1.2557347E- 
1.2410552E- 
1.2380688E- 
1.2363461E 
1.2369066E 
1.2373696E- 
1.2377362E- 
1.1729886E- 
1.1570982E- 
1.1414324E- 
1.1259863E- 
1.1166916E- 
1.1247654E- 
1.1326102E< 
1. 1384851E 
1.1430293E- 
1.1474111E- 
1.1516346E- 
1.1420205E- 
1.1253852E- 
1. 0927855E- 
1.0573743E- 
1.0225521E' 
9.8830693E 
9.8181673E 


16 8.8932049E-18 
16 8.3407012E-18 
16 8.5203334E-18 
•16 8.1454071E-18 
-16 7.6913478E-18 
-16 7.4297768E-18 
-16 7.2878707E-18 
-16 7.1554862E-18 
-16 7.7630015E-18 
-16 6.5678831E-18 
-16 1.0274388E-17 
16 1.0386527E-17 
16 1.0409606E-17 
•16 1.0430824E-17 
•16 1« 0450246E-17 
-16 1. 0106647E-17 
-16 9.6001854E-18 
-16 9. 1021615E-18 
-16 9.0193359E-18 
-16 8.9505996E-18 
-16 8.8825434E-18 
16 8.8156211E-18 
16 8.8244728E-18 
•16 8.8158792E-18 
■16 8.7151642E-18 
-16 8.6159215E-18 
-16 8.5181281E-18 
-16 8.4250612E-18 
-16 8 . 3462267E— 18 
-16 8.3150114E-18 
-16 8.3666573E-18 
-16 8 .4154998E-18 
16 8.4616598E-18 
16 7.9169018E-18 
16 7.8488273E-18 
•16 7.7816321E-18 
-16 7.7152865E-18 
-16 7.6677889E-18 
-16 7-6738811E-18 
-16 7 .6805432E-18 
-16 7.7104938E-18 
-16 7.7541995E-18 
-16 7.7961698E-18 
16 7.8364643E-18 
16 7.8458429E-18 
•16 7.8389086E-18 
•16 7.5956819E-18 
-16 7.3054871E-18 
-16 7 .0174554E-18 
-17 6.7313067E-18 
-17 6.6818186E-18 


2.3719413E-»-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-*-00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E-«-00 
2.3719413E-I-00 
2.3719413E-I-00 
2.3719413E-^00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.37i9413E-»-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E-»-00 
2.3719413E+00 
2.3719413E-»-00 
2.3719413E+00 
2.3719413E-»-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E-*-00 
2.3719413E-I-00 
2.3719413E+00 
2.3719413E-*-00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E+00 
2.3719413E-»-00 
2.3719413E+00 
2.3719413E-^00 
2.3719413E+00 


1,4500000E-^00 
1.4500000E+00 
1 . 4500000E+00 
1* 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1 . 4500000E+00 
i!4500000E+00 
1.4500000E+00 
1, 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
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2.1499998E+01 
2 . 1549999E+01 
2 . 1599998E+01 
2.1650000E+01 
2 . 1699999E+01 
2 . 1749998E+01 
2 . 1799999E+01 
2 . 1849998E+01 
2.1900000E+01 
2 . 1949999E+01 
2 . 1999998E+01 
2.2049999E+01 
2.2099998E+01 
2.2150000E+01 
2.2199999E+01 
2.2249998E+01 
2.2299999E+01 
2.2349998E+01 
2.2400000E+01 
2 . 2449999E+01 
2.2499998E+01 
2.2549999E+01 
2.2599998E+01 
2.2650000E+01 
2.2699999E+01 
2.2749998E+01 
2.2799999E+01 
2.2849998E+01 
2.2900000E+01 
2.2949999E+01 
2.2999998E+01 
2.3049999E+01 
2.3099998E+01 
2.3150000E+01 
2.3199999E+01 
2.3249998E+01 
2.3299999E+01 
2.3349998E+01 
2.3400000E+01 
2.3449999E+01 
2.3499998E+01 
2.3549999E+01 
2.3599998E+01 
2.3650000E+01 
2.3699999E+01 
2.3749998E+01 
2 . 3799999E+01 
2.3849998E+01 
2.3899998E+01 
2.3949999E+01 
2.3999998E+01 


9 . 7886330E 
9.7753584E 
9 . 8109338E 
9.8452340E 
9.8782901E 
9.9020931E 
9.8623216E 
9.7273687E 
9.5942416E 
9.4629323E 
9. 1398647E 
8.7678915E 
8.7788877E 
8.7891619E 
8.7987155E 
8.7014629E 
8.6664844E- 
8.6316118E- 
8.5968352E- 
8.6127382E- 
8.6123577E- 
8.4899211E- 
8.3691415E- 
8. 2499831E- 
8.0829806E 
7.8700743E 
7. 6604052E 
7.7089349E 
7.7797951E 
7.8489838E 
7.9165360E- 
7.9491666E- 
7.7921711E- 
7.6374241E- 
7.4849026E- 
7.4476093E- 
7.4174437E- 
7.3623382E- 
7.2663985E- 
7.1716910E- 
7 . 1082608E- 
7. 0481095E- 
6.9885929E- 
6.9297029E- 
6.8714310E- 
6.8137686E- 
6.7567090E- 
6.7002437E- 
6.6443673E- 
6.5890719E- 
6.5343483E- 


-17 6.6626917E-18 
-17 6.6497633E-18 
-17 6.6558356E-18 
-17 6.6617458E-18 
-17 6.6674893E-18 
-17 6.6932353E-18 
-17 6.7916988E-18 
-17 6.9471326E-18 
-17 7.0929224E-18 
-17 7.2298414E-18 
-17 6.9900707E-18 
-17 6.4571270E-18 
-17 6.4139729E-18 
-17 6.3717276E-18 
■17 6.3303636E-18 
■17 6.2167268E-18 
•17 6.1080464E-18 
■17 6. 0006023E-18 
•17 5.8943584E-18 
17 5.8367034E-18 
17 5.8617703E-18 
17 5.8999915E-18 
17 5.9360181E-18 
17 5.9699540E-18 
-17 5.8861349E-18 
-17 5.6884259E-18 
-17 5. 4916087E-18 
■17 5.4484637E-18 
■17 5. 4212491E-18 
■17 5.3956702E-18 
•17 5.3716724E-18 2. 
•17 5.5284422E-18 2. 
17 5.4153827E-18 2. 
17 5.3038068E-18 2. 
17 5.1937012E-18 2. 
17 5.1597463E-18 2. 
17 5.1306945E-18 2. 
17 5.0980113E-18 2. 
17 5.0592459E-18 2. 
17 5.0209557E-18 2. 
17 4.5037002E-18 1. 
17 4.4655895E-18 1. 
17 4.4278809E-18 1. 
17 4.3905688E-18 1. 
17 4.3536484E-18 1. 
17 4.3171143E-18 1. 
17 4.2809616E-18 1. 
17 4.2451864E-18 1. 
17 4.2097835E-18 1. 
17 4.1747495E-18 1. 
4.1400774E-18 1 


17 


.37l9413E-f00 
.3719413E-f00 
.37J.9413E+00 
•3719413E+00 
•3719413E+00 
.3719413E+00 
.3719413E+00 
•3719413E+00 
.3719413E+00 
•3719413E+00 
.3719413E+00 
.3719413E+00 
. 37194 13E-I-00 
•3719413E+00 
.3719413E+00 
.3719413E+00 
.3719413E■^00 
.3719413E+00 
.3719413E-f00 
.3719413E+00 
.3719413E-I-00 
.3719413E-I-00 
.3719413E+00 
.3719413E+00 
.3719413E+00 
.3719413E-H00 
.3719413E-t-00 
3719413E-I-00 
3719413E+00 
3719413E-f00 
3719413E-^00 
3719413E+00 
3719413E-I-00 
3719413E+00 
37194 13E-I-00 
3719413E+00 
3719413E+00 
3719413E-I-00 
3719413E+00 
3719413E-I-00 
4285413E+00 
42854 13E+00 
4285413E-f00 
4285413E+00 
4285413E+00 
4285413E+00 
4285413E+00 
4285413E+00 
4285413E+00 
4285413E+00 
4285413E+00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 , 
2 . 
2 . 
2. 
2 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-(-00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-J-00 
1.4500000E+00 
1.4500000E-J-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
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2.4049999E+01 
2.4099998E+01 
2.4149998E+01 
2.4199999E+01 
2.4249998E+01 
2.4299999E+01 
2.4349998E+01 
2.4399998E+01 
2.4449999E+01 
2.4499998E+01 
2.4549999E+01 
2.4599998E+01 
2.4649998E+01 
2.4699999E+01 
2.4749998E+01 
2.4799999E+01 
2.4849998E+01 
2.4899998E+01 
2.4949999E+01 
2.4999998E+01 
2.5049999E+01 
2.5099998E+01 
2.5149998E+01 
2.5199999E+01 
2.5249998E+01 
2.5299999E+01 
2.5349998E+01 
2.5399998E+01 
2.5449999E+01 
2.5499998E+01 
2.5549999E+01 
2.5599998E+01 
2.5649998E+01 
2.5699999E+01 
2.5749998E+01 
2.5799999E+01 
2.5849998E+01 
2.5899998E+01 
2.5949999E+01 
2 .5999998E+01 
2.6049999E+01 
2.6099998E+01 
2.6149998E+01 
2.6199999E+01 
2.6249998E+01 
2.6299999E+01 
2.6349998E+01 
2.6399998E+01 
2.6449999E+01 
2.6499998E+01 
2.6549999E+01 


6.4801931E 
6.4265965E- 
6.3735490E 
6.3210515E 
6.2690900E- 
6.2176579E- 
6.1667565E- 
6.1163766E- 
6.0665029E- 
6.0171414E- 
5.9682722E- 
5.9199067E- 
5.8720235E- 
5.8246254E- 
5.7777064E- 
5.7312499E 
5.6852693E 
5.6397393E- 
5.5946698E- 
5.5500477E- 
5.5058667E- 
5.4621237E- 
5.4188185E- 
5.3759381E- 
5.3334806E- 
5.2914410E- 
5.2498143E- 
5.2085935E 
5.1677798E- 
5.1273608E- 
5.0873371E- 
5.0477056E- 
5.0084562E- 
4.9695873E- 
4.9310940E- 
4 .8929725E■ 
4.8552203E■ 
4.8178268E■ 
4.7807949E 
4.7441171E- 
4 .7077883E- 
4.6718109E- 
4.6361733E- 
4.6008752E- 
4.5659112E- 
4.5312779E- 
4.4969724E- 
4.4629895E- 
4.4293282E 
4.3959819E 
4.3629496E 


1057652E-18 
0718073E-18 
0381965E-18 
0049351E-18 
9720129E-18 
9394266E-18 
9071756E-18 
8752560E-18 
8436564E-18 
8123820E-18 
7814189E-18 
7507748E-18 
7204371E-18 
6904063E-18 
6606787E-18 
6312447E-18 
6021118E-18 
5732643E-18 
5447092E-18 
5164374E-18 
4884448E-18 
4607299E-18 
4332923E-18 
4061238E-18 
3792233E-18 
3525874E-18 
3262134E-18 
3000964E“18 
2742375E-18 
2486284E-18 
2232699E-18 
1981596E-18 
1732921E-18 
1486653E-18 
1242765E-18 
1001232E-18 
0762038E-18 
17 3.0525117E-18 

■17 3 . 0290490E-18 
•17 3 . 0058104E-18 
•17 2.9827928E-18 

•17 2.9599980E-18 
•17 2.9374184E-18 
-17 2 .9150542E-18 
-17 2.8929014E-18 
-17 2.8709582E-18 
-17 2.8492226E-18 
-17 2.8276915E-18 
-17 2 . 8063641E-18 
17 2.7852364E-18 

17 2 .7643075E-18 


17 4. 

17 4. 

17 4. 

17 4. 

17 3. 

•17 3. 
•17 3. 
■17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
17 3. 
17 3. 
•17 3. 
•17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
17 3. 
17 3. 
17 3. 
•17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 
-17 3. 


1. 42854 13E-*-00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-«-00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E-4-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-4-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-f00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-f00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
i!4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-+-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1* 4500000E+00 
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2. 6599998E+01 
2 . 6649998E+01 
2.6699999E+01 
2 . 6749998E+01 
2.6799999E+01 
2.6849998E+01 
2.6899998E+01 
2 . 6949999E+01 
2 . 6999998E+01 
2.7049999E+01 
2.7099998E+01 
2 . 7149998E+01 
2.7199999E+01 
2.7249998E+01 
2.7299999E+01 
2 . 7349998E+01 
2.7399998E+01 
2 . 7449999E+01 
2.7499998E+01 
2 . 7549999E+01 
2.7599998E+01 
2.7649998E+01 
2.7699999E+01 
2.7749998E+01 
2.7799999E+01 
2.7849998E+01 
2.7899998E+01 
2.7949999E+01 
2.7999998E+01 
2.8049999E+01 
2.8099998E+01 
2.8149998E+01 
2.8199999E+01 
2.8249998E+01 
2.8299999E+01 
2.8349998E+01 
2.8399998E+01 
2.8449999E+01 
2.8499998E+01 
2.8549999E+01 
2.8599998E+01 
2.8649998E+01 
2.8699999E+01 
2.8749998E+01 
2.8799999E+01 
2.8849998E+01 
2.8899998E+01 
2.8949999E+01 
2.8999998E+01 
2.9049999E+01 
2.9099998E+01 


4.3302286E-17 
4.2978104E-17 
4.2656940E-17 
4.2338790E-17 
4.2023597E-17 
4 . 1711330E-17 
4.1401948E-17 
4.1095395E-17 
4.0791734E-17 
4 . 0490799E-17 
4.0192693E-17 
3.9897307E-17 
3.9604607E-17 
3.9314584E-17 
3.9027228E-17 
3.8742476E-17 
3.8460312E-17 
3.8180705E-17 
3.7903639E-17 
3.7629095E-17 
3 . 7357005E-17 
3.7087387E-17 
3.6820185E-17 
3.6555384E-17 
3.6292933E-17 
3. 6032858E-17 
3.5775105E-17 
3.5519642E-17 
3.5266452E-17 
3.5015518E-17 
3.4766805E-17 
3.4520295E-17 
3.4275962E-17 
3.4033784E-17 
3.3793729E-17 
3.3555796E-17 
3.3319960E-17 
3.3086176E-17 
3.2854453E-17 
3.2624741E-17 
3.2397042E-17 
3 . 2171320E-17 
3.1947542E-17 
3.1725715E-17 
3.1505791E-17 
3.1287796E-17 
3.1071677E-17 
3.0857397E-17 
3.0644987E-17 
3.0434370E-17 
3.0225593E-17 


2.7435759E-18 
2.7230362E-18 
2.7026873E-18 
2.6825298E-18 
2.6625600E-18 
2. 6427751E-18 
2.6231731E-18 
2. 6037503E-18 
2.5845107E-18 
2.5654436E-18 
2.5465562E-18 
2.5278410E-18 
2.5092958E-18 
2.4909204E>18 
2.4727140E-18 
2.4546725E-18 
2.4367949E-18 
2.4190794E-18 
2.4015247E-18 
2.3841299E-18 
2.3668909E-18 
2.3498082E-18 
2.3328785E-18 
2.3161010E-18 
2.2994726E-18 
2.2829943E-18 
2.2666637E-18 
2.2504778E-18 
2.2344361E-18 
2.2185371E-18 
2.2027791E-18 
2.1871607E-18 
2.1716800E-18 
2.1563358E-18 
2.1411264E-18 
2.1260513E-18 
2.1111089E-18 
2.0962967E-18 
2.0816149E-18 
2.0670609E-18 
2.0526340E-18 
2.0383325E-18 
2.0241544E-18 
2.0100993E-18 
1.9961655E-18 
1.9823536E-18 
1.9686607E-18 
1.9550840E-18 
1.9416262E-18 
1.9282817E-18 
1.9150536E-18 


1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-«-00 
1.4285413E-t-00 
1.4285413E+00 
1.4285413E+00 
1.4 2854 13E-I-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1. 42854 13E-I-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-I-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-f00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E-f00 
1.4285413E+00 
1.4285413E-t-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-«-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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2.9149998E+01 
2.9199999E+01 
2.9249998E+01 
2.9299999E+01 
2.9349998E+01 
2.9399998E+01 
2.9449999E+01 
2.9499998E+01 
2.9549999E+01 
2.9599998E+01 
2.9649998E+01 
2.9699999E+01 
2.9749998E+01 
2.9799999E+01 
2.9849998E+01 
2.9899998E+01 
2 .9949999E+01 
2.9999998E+01 
3.0049999E+01 
3.0099998E+01 
3.0149998E+01 
3.0199999E+01 
3.0249998E+01 
3.0299997E+01 
3 .0349998E+01 
3.0399998E+01 
3.0449999E+01 
3 .0499998E+01 
3.0549997E+01 
3.0599998E+01 
3.0649998E+01 
3.0699999E+01 
3.0749998E+01 
3.0799997E+01 
3.0849998E+01 
3 . 0899998E+01 
3.0949999E+01 
3.0999998E+01 
3.1049997E+01 
3 . 1099998E+01 
3.1149998E+01 
3.1199999E+01 
3.1249998E+01 
3.1299997E+01 
3.1349998E+01 
3.1399998E+01 
3.1449999E+01 
3.1499998E+01 
3.1549997E+01 
3.1599998E+01 
3.1649998E+01 


3.0018586E-17 
2.9813346E-17 
2 .9609850E-17 
2.9408064E-17 
2.9208032E-17 
2.9009681E-17 
2.8813010E-17 
2.8617984E-17 
2.8424632E-17 
2.8232892E-17 
2.8042769E-17 
2.7854235E-17 
2.7667292E-17 
2.7481903E-17 
2.7298074E-17 
2.7115773E-17 
2.6934983E-17 
2.6755723E-17 
2.6577910E-17 
2.6401582E-17 
2.6226729E-17 
2.6053304E-17 
2.5881333E-17 
2.5710749E-17 
2 . 5541565E-17 
2.5373797E-17 
2.5207385E-17 
2.5042334E-17 
2.4878638E-17 
2.4716256E-17 
2.4555214E-17 
2 .4395480E”17 
2.4237042E-17 
2.4079870E-17 
2.3923984E-17 
2.3769353E-17 
2.3615965E-17 
2.3463823E-17 
2 . 3312886E-17 
2.3163178E-17 
2 . 3014654E-17 
2.2867320E-17 
2.2721164E-17 
2.2576179E-17 
2.2432334E-17 
2.2289644E-17 
2.2148075E-17 
2.2007633E-17 
2.1868301E-17 
2.1730061E-17 
2.1592926E-17 


1.9019382E-18 
1.8889346E-18 
1.8760411E-18 
1. 8632562E-18 
1.8505825E-18 
1.8380150E-18 
1.8255545E-18 
1.8131979E-18 
1.8009471E-18 
1.7887988E-18 
1.7767531E-18 
1.7648078E-18 
1.7529632E-18 
1.7412173E-18 
1.7295701E-18 
1.7180198E-18 
1.7065651E-18 
1.6952075E-18 
1. 6839415E—18 
1.6727695E-18 
1.6616911E-18 
1.6507031E-18 
1.6398073E-18 
1.6289992E-18 
1.6182800E-18 
1. 6076504E-18 
1.5971068E-18 
1.5866494E-18 
1.5762777E-18 
1.5659895E-18 
1.5557861E-18 
X . 5456656E“X8 
1.5356272E-18 
1.5256689E-18 
1.5157922E-18 
1.5059950E-18 
1.4962766E-18 
1.4866369E-18 
1.4770739E-18 
1.4675885E-18 
1.4581783E-18 
1.4488433E-18 
1.4395832E-18 
1.4303971E-18 
1.4212832E-18 
1.4122426E-18 
1.4032729E-18 
1.3943747E-18 
1.3855469E-18 
1.3767882E-18 
1.3680995E-18 


1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1 . 4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1. 42854 13E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1 . 4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
l,4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
i!4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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3.1699999E+01 
3.1749998E+01 
3.1799997E+01 
3.1849998E+01 
3 . 1899998E+01 
3 . 1949999E+01 
3.1999998E+01 
3.2049999E+01 
3.2099998E+01 
3.2149998E+01 
3.2200001E+01 
3.2250000E+01 
3.2299999E+01 
3.2349998E+01 
3.2399998E+01 
3.2450001E+01 
3.2500000E+01 
3.2549999E+01 
3 . 2599998E+01 
3 . 2649998E+01 
3.2700001E+01 
3.2750000E+01 
3.2799999E+01 
3.2849998E+01 
3.2899998E+01 
3.2950001E+01 
3.3000000E+01 
3.3049999E+01 
3.3099998E+01 
3.3149998E+01 
3.3200001E+01 ] 
3.3250000E+01 ] 
3.3299999E+01 2 
3.3349998E+01 ] 
3.3399998E+01 1 
3.3449997E+01 ] 
3.3499996E+01 1 
3.3549999E+01 1 
3.3599998E+01 1 
3.3649998E+01 1 
3.3699997E+01 1 
3.3749996E+01 1 
3.3799999E+01 1 
3.3849998E+01 1 
3.3899998E+01 1 
3.3949997E+01 1 
3.3999996E+01 1 
3.4049999E+01 1 
3.4099998E+01 1 
3.4149998E+01 1 
3.4199997E+01 1 


)1 2.1456867E-17 
>1 2.1321879E-17 
•1 2.1187944E-17 
•1 2.1055045E-17 
1 2.0923206E-17 
1 2.0792386E-17 
1 2.0662585E-17 
1 2.0533799E-17 
1 2.0406010E-17 
1 2.0279226E-17 
1 2.0153402E-17 
1 2.0028557E-17 
1 1. 9904685E-17 
1 1.9781775E-17 
1 1.9659800E-17 
L 1.9538764E-17 
I 1.9418654E-17 
L 1.9299475E-17 
L 1.9181192E-17 
L 1.9063840E-17 
L 1.8947356E-17 
1.8831761E-17 
1.8717064E-17 
1.8603222E-17 
1.8490254E-17 
1.8378132E-17 
1.8266866E-17 
1.8156429E-17 : 
1.8046846E-17 ; 
1.7938065E-17 ; 
1.7830118E-17 ; 
1.7722967E-17 : 
1.7616624E-17 ] 
1.7511089E-17 ] 
1.7406329E-17 ] 
1.7302360E-17 ] 
1.7199156E-17 ] 
1.7096723E-17 1 
1. 6995054E-17 1 
1.6894137E-17 1 
1.6793967E-17 1 
1.6694533E-17 1 
1.6595839E-17 1 
1.6497859E-17 1 
1.6400614E-17 1 
1.6304081E-17 1 
1.6208265E-17 1 
1.6113139E-17 1 
1. 6018710E-17 1 
1.5924985E-17 1 
1.5831934E-17 1 


.7 1. 3594789E-18 
7 1. 3509263E-18 
7 1. 3424403E-18 
7 1.3340200E-18 
7 1. 3256668E-18 
7 1.3173783E-18 
7 1.3091543E-18 
7 1.3009944E-18 
7 1.2928980E-18 
7 1.2848651E-18 
7 1.2768931E-18 
7 1.2689831E-18 
7 1.2611348E-18 
7 1.2533473E-18 
7 1.2456191E-18 
7 1.2379504E-18 
7 1.2303404E-18 
7 1.2227895E-18 
7 1.2152950E-18 
' 1. 2078599E-18 
' 1.2004796E-18 
’ 1.1931556E-18 
1.1858886E-18 
1.1786757E-18 
1.1715182E-18 
1.1644143E-18 
1. 1573646E-18 
1.1503674E-18 : 
1.1434244E-18 : 
1.1365322E-18 ! 
1.1296929E-18 ! 
1.1229039E-18 ; 
1. 1161662E-18 ] 
1.1094797E-18 ] 
1.1028422E-18 ] 
1.0962548E-18 ] 
1.0897160E-18 ] 
1.0832258E-18 1 
1.0767843E-18 2 
1.0703903E-18 2 
1.0640437E-18 2 
1.0577437E-18 1 
1.0514904E-18 1 
1.0452827E-18 1 
1.0391213E-18 1 
1.0330052E-18 1 
1.0269344E-18 1 
1.0209073E-18 1 
1.0149245E-18 1 
1.0089861E-18 1 
1.0030906E-18 1 


8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E+00 
8 1.4285413E-I-00 
8 1. 42854 13E-fOO 
B 1.4285413E+00 
B 1.4285413E+00 
3 1.4285413E+00 
3 1.4285413E+00 
3 1.4285413E+00 
i 1.4285413E+00 
i 1.4285413E+00 
> 1.4285413E+00 
\ 1.4285413E+00 
t 1.4285413E+00 
I 1.4285413E+00 
! 1.4285413E+00 
1.4285413E-I-00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 
1.4285413E+00 : 
1. 42854 13E+00 : 
1.4285413E+00 : 
1.4285413E+00 : 
1.4285413E+00 : 
1.4285413E+00 ] 
1.4285413E+00 ] 
1.4285413E+00 ] 
1.4285413E+00 ] 
1.4285413E+00 2 
1.4285413E+00 2 
1.4285413E+00 2 
1.4285413E+00 2 
1.4285413E+00 1 
1.4285413E+00 1 
1.4285413E+00 1 
1. 42854 13E-t-00 1 
1.4285413E+00 1 
1.4285413E+00 1 
1.4285413E+00 1 
1.4285413E+00 1 
1.4285413E+00 1 
1.4285413E+00 1 


0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
0 1.4500000E+00 
3 1.4500000E+00 
3 1.4500000E+00 
3 1.4500000E+00 
) 1.4500000E+00 
3 1.4500000E+00 
) 1.4500000E+00 
) 1.4500000E+00 
) 1.4500000E+00 

> 1. 4500000E+00 

> 1.4500000E+00 
• 1.4500000E+00 
' 1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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U) U) W tJ U) 


3 . 4249996E+01 
3.4299999E+01 
3.4349998E+01 
3 .4399998E+01 
3.4449997E+01 
3.4499996E+01 
3.4549999E+01 
3.4599998E+01 
3 .4649998E+01 
3.4699997E+01 
3.4749996E+01 
.4799999E+01 
.4849998E+01 
.4899998E+01 
.4949997E+01 
.4999996E+01 


1.5739558E-17 

1.5647850E-17 

1.5556817E-17 

1.5466446E-17 

1. 5376728E-17 

1.5287661E-17 

1.5199227E-17 

1.5111442E-17 

1.5024283E-17 

1.4937755E-17 

1.4851857E-17 

1.4766559E-17 

1.4681882E-17 

1.4597801E-17 

1.4514326E-17 

1.4431453E-17 


9.9723768E-19 

9.9142715E-19 

9.8565953E-19 

9.7993368E-19 

9.7424929E-19 

9.6860616E-19 

9.6300305E-19 

9.5744109E-19 

9.5191883E-19 

9.4643648E-19 

9.4099415E-19 

9.3558977E-19 

9.3022478E-19 

9.2489742E-19 

9.1960864E-19 

9.1435780E-19 


1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 

1. 42854 13E+00 

1.4285413E+00 

1.4285413E+00 

1.4285413E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1. 4500000E+00 

1* 4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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K1.5 III 


Regridded spectrum of Alp 


Table B3.2 

Wavelength 

um 

1.25 

1.30 

1.35 

1.40 

1.45 

1.50 

1.55 

1.60 

1.65 

1.70 

1.75 

1.80 

1.85 

1.90 

1.95 

2.00 

2.05 

2.10 

2.15 

2.20 

2.25 

2.30 

2.35 

2.40 

2.45 

2.50 

2.55 

2.60 

2.65 

2.70 

2.75 

2.80 

2.85 

2.90 

2.95 

3.00 

3.05 

3.10 

3.15 

3.20 

3.25 

3.30 

3.35 

3.40 

3.45 

3.50 


F- lambda 
W/cm2/um 

2.4581E-12 

2.3335E-12 

2.2452E-12 

2.1257E-12 

2.0321E-12 

1.9800E-12 

1.9414E-12 

1.8796E-12 

1.8052E-12 

1.6528E-12 

1.4942E-12 

1.3492E-12 

1.2293E-12 

1.1207E-12 

1.0308E-12 

9.4192E-13 

8.6803E-13 

7.9641E-13 

7.3530E-13 

6.7567E-13 

6.2103E-13 

5.4158E-13 

4.6567E-13 

4.2057E-13 

3.9031E-13 

3.6750E-13 

3.4964E-13 

3.3385E-13 

3.1820E-13 

3.0354E-13 

2.8984E-13 

2.7653E-13 

2.6304E-13 

2.4786E-13 

2.3511E-13 

2.2246E-13 

2.0860E-13 

1.9689E-13 

1.8554E-13 

1.7460E-13 

1.6508E-13 

1.5711E-13 

1.4731E-13 

1.3960E-13 

1.3207E-13 

1.2564E-13 


Err-F-lam 

W/cm2/um 

6.4657E-14 

6.1381E-14 

5.9057E-14 

5.5915E-14 

5.3451E-14 

5.2081E-14 

5.1067E-14 

4.9441E-14 

4.7484E-14 

4.3474E-14 

3.9304E-14 

3.5489E-14 

3.2336E-14 

2.9478E-14 

2.7113E-14 

2.4776E-14 

2.2832E-14 

2.0949E-14 

1.9341E-14 

1.7773E-14 

1.6335E-14 

1.4246E-14 

1.2249E-14 

1.1063E-14 

1.0267E-14 

9.6666E-15 

9.1969E-15 

8.7816E-15 

1.6813E-14 

1.6039E-14 

1.5315E-14 

1.0904E-14 

6.9190E-15 

6.5195E-15 

6.1841E-15 

5.8515E-15 

5.4871E-15 

5.1790E-15 

4.8803E-15 

4.5925E-15 

4.3421E-15 

4.1325E-15 

3.8748E-15 

3.6721E-15 

3.4740E-15 

3.3048E-15 


Boo 


Local bias Global bias 

% % 


9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 
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3.55 
3.60 
3.65 
3.70 
3.75 
3.80 
3.85 
3.90 
3.95 
4.00 
4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 
4.50 
4 . 55 
4.60 
4.65 
4.70 
4.75 
4.80 
4.85 
4.90 
4.95 
5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 
5.95 
6.00 
6.05 


1.1939E-13 

1.1314E-13 

1.0767E-13 

1.0165E-13 

9.7087E-14 

9.2283E-14 

8.7865E-14 

8.3456E-14 

7.9142E-14 

7 .5094E-14 

7.1228E-14 

6.7715E-14 

6.4197E-14 

6.0924E-14 

5.6830E-14 

5.2378E-14 

4.8241E-14 

4.4394E-14 

4.0815E-14 

3.7485E-14 

3.4599E-14 

3.2732E-14 

3.0853E-14 

2.8953E-14 

2.9375E-14 

2.9803E-14 

2.9670E-14 

2.9023E-14 

2.8248E-14 

2.7372E-14 

2.6171E-14 

2.4787E-14 

2.4126E-14 

2.3515E-14 

2.2929E-14 

2 . 1880E-14 

2 . 1210E-14 

2.0823E-14 

2.0201E-14 

1.9533E-14 

1.9160E-14 

1.8823E-14 

1.8416E-14 

1.7837E-14 

1.7403E-14 

1.6771E-14 

1.6424E-14 

1.5869E-14 

1.5335E-14 

1. 5010E-14 

1.4742E-14 


3.1403E-15 

2.9760E-15 

2.8322E-15 

2.6738E-15 

2.5537E-15 

2.4274E-15 

2.3112E-15 

2.1952E-15 

2.0817E-15 

1.9753E-15 

1.8736E-15 

1.7812E-15 

2.3600E-15 

4.4119E-15 

5.6398E-15 

4.9942E-15 

4.3982E-15 

3 .8480E-15 

3.3398E-15 

2.8705E-15 

2.3280E-15 

1.2972E-15 

8 . 1155E-16 

1.1964E-15 

1.2267E-15 

1.2463E-15 

1.2383E-15 

1.1853E-15 

1.0778E-15 

9.9444E-16 

8.1694E-16 

6.6370E-16 

6.4879E-16 

6.3155E-16 

6.1470E-16 

5.7955E-16 

5.4248E-16 

5 . 4306E“16 

5.5175E-16 

5.4685E-16 

5.4590E-16 

5 . 4251E“16 

5.0883E-16 

4.7689E-16 

4.7562E-16 

4.8712E-16 

4.9801E-16 

4.6182E-16 

4.2490E-16 

4.0631E-16 

3.9840E-16 


9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

9.0351E-01 

1.4394E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 

1.9806E+00 


1.4500E+00 

1.4500E+00 

1.450OE+OO 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 
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6.10 

1.4315E-14 

4.0040E-16 

1.9806E+00 

6.15 

1.3797E-14 

3.8684E-16 

1.9806E+00 

6.20 

1.3296E-14 

3.6466E-16 

1.9806E+00 

6.25 

1.2795E-14 

3.3789E-16 

1.9806E+00 

6.30 

1.2288E-14 

3.1826E-16 

1.9806E+00 

6.35 

1.2150E-14 

3.1507E-16 

1.9806E+00 

6.40 

1.2069E-14 

3.2511E-16 

1.9806E+00 

6.45 

1.1740E-14 

3.2583E-16 

1.9806E+00 

6.50 

1.1342E-14 

3.2833E-16 

1.9806E+00 

6.55 

1.0737E-14 

2.9620E-16 

1.9806E+00 

6.60 

1.0451E-14 

2.9162E-16 

1.9806E+00 

6.65 

1.0168E-14 

2.7413E-16 

1.9806E+00 

6.70 

9.8596E-15 

2.5878E-16 

1.9806E+00 

6.75 

9.4882E-15 

2.5070E-16 

1.9806E+00 

6.80 

9.0632E-15 

2.2828E-16 

1.9806E+00 

6.85 

8.9990E-15 

2.4610E-16 

1.9806E+00 

6.90 

8.7613E-15 

2.4111E-16 

1.9806E+00 

6.95 

8.5964E-15 

2.3312E-16 

1.9806E+00 

7.00 

8.2976E-15 

2.2298E-16 

1.9806E+00 

7.05 

8.1183E-15 

2.1459E-16 

1.9806E+00 

7.10 

7.9076E-15 

2.0130E-16 

1.9806E+00 

7.15 

7.8007E-15 

2.0552E-16 

1.9806E+00 

7.20 

7.6152E-15 

2.0044E-16 

1.9806E+00 

7.25 

7.3647E-15 

1.9349E-16 

1.9806E+00 

7.30 

7.1520E-15 

1.8614E-16 

1.9806E+00 

7.35 

7.0662E-15 

1.9025E-16 

1.9806E-I-00 

7.40 

6.9570E-15 

1.8850E-16 

1.9806E+00 

7.45 

6.8061E-15 

1.8551E-16 

1.9806E+00 

7.50 

6.4522E-15 

1.7526E-16 

1.9806E+00 

7.55 

6.2398E-15 

1.6995E-16 

1.9806E4-00 

7.60 

6.0149E-15 

1.7573E-16 

1.9806E-t-00 

7.65 

5.7473E-15 

1.7756E-16 

1.9806E+00 

7.70 

5.5542E-15 

1.5857E-16 

1.9806E+00 

7.75 

5.4143E-15 

1.5903E-16 

1.9806E+00 

7.80 

5.2201E-15 

1.4609E-16 

1.9806E+00 

7.85 

5.0163E-15 

1.3667E-16 

1.9806E+00 

7.90 

4.9201E-15 

1.4164E-16 

1.9806E+00 

7.95 

4.8211E-15 

1.4000E-16 

1.9806E+00 

8.00 

4.6979E-15 

1.3618E-16 

1.9806E+00 

8.05 

4.5204E-15 

1.3006E-16 

1.9806E+00 

8.10 

4.3281E-15 

1.2406E-16 

1.9806E+00 

8.15 

4.2646E-15 

1.2137E-16 

1.9806E+00 

8.20 

4.1704E-15 

1.1928E-16 

1.9806E+00 

8.25 

4.0320E-15 

1.1708E-16 

1.9806E+00 

8.30 

3.9309E-15 

9.9363E-17 

1.6816E+00 

8.35 

3.8493E-15 

9.5116E-17 

1.6816E+00 

8.40 

3.7698E-15 

9.1028E-17 

1.6816E+00 

8.45 

3.7526E-15 

8.7444E-17 

1.6816E+00 

8.50 

3.7106E-15 

8.4295E-17 

1.6816E+00 

8.55 

3.6095E-15 

8.1723E-17 

1.6816E+00 

8.60 

3.5178E-15 

7.9538E-17 

1.6816E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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8.65 

8.70 

8.75 

8.80 

8.85 

8.90 

8.95 

9.00 

9.05 

9.10 

9.15 

9.20 

9.25 

9.30 

9.35 

9.40 

9.45 

9.50 

9.55 

9.60 

9.65 

9.70 

9.75 

9.80 

9.85 

9.90 

9.95 

10.00 

10.05 

10.10 

10.15 

10.20 

10.25 

10.30 

10.35 

10.40 

10.45 

10.50 

10.55 

10.60 

10.65 

10.70 

10.75 

10.80 

10.85 

10.90 

10.95 
11.00 
11.05 
11.10 
11.15 


3.5138E-15 

3.4674E-15 

3.3873E-15 

3.3146E-15 

3.2588E-15 

3.1989E-15 

3.1387E-15 

3.1041E-15 

3.0982E-15 

3.0479E-15 

2.9734E-15 

2.9011E-15 

2 .8289E-15 

2.7566E-15 

2.6865E-15 

2.6311E-15 

2.5974E-15 

2.5643E-15 

2.5252E-15 

2.4748E-15 

2.4257E-15 

2.3712E-15 

2.3065E-15 

2.2436E-15 

2.1928E-15 

2.1565E-15 

2.1211E-15 

2.0862E-15 

2.0518E-15 

2.0181E-15 

1.9770E-15 

1.9346E-15 

1.8973E-15 

1.8608E-15 

1.8391E-15 

1.8117E-15 

1.7766E-15 

1.7394E-15 

1.6891E-15 

1.6500E-15 

1.6165E-15 

1.5900E-15 

1.5727E-15 

1.5465E-15 

1.5200E-15 

1.4981E-15 

1.4781E-15 

1.4559E-15 

1.4342E-15 

1.4110E-15 

1.3898E-15 


8.1592E-17 

8.0980E-17 

7.8233E-17 

7.6006E-17 

7.5052E-17 

7.3336E-17 

7.1391E-17 

7.2965E-17 

7.8514E-17 

7.9255E-17 

7.7305E-17 

7.5411E-17 

7.3565E-17 

7.1766E-17 

7.0018E-17 

6.8661E-17 

6.7878E-17 

6.7105E-17 

6.6191E-17 

6.5011E-17 

6.3858E-17 

6.2557E-17 

6.0987E-17 

5.9462E-17 

5.8243E-17 

5.7400E-17 

5.6574E-17 

5.5755E-17 

5.4945E-17 

5.4150E-17 

5.0669E-17 

4.6638E-17 

4.4388E-17 

4.2211E-17 

4.1492E-17 

4.0874E-17 

4.0280E-17 

4.0183E-17 

4.2345E-17 

4.0919E-17 

3.7875E-17 

3.6271E-17 

3.6623E-17 

3.6386E-17 

3 . 6098E-17 

3.6012E-17 

3.5824E-17 

3.4567E-17 

3.3348E-17 

3.4329E-17 

3.4525E-17 


1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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11.20 

11.25 

11.30 

11.35 

11.40 

11.45 

11.50 

11.55 

11.60 

11.65 

11.70 

11.75 

11.80 

11.85 

11.90 

11.95 

12.00 

12.05 

12.10 

12.15 

12.20 

12.25 

12.30 

12.35 

12.40 

12.45 

12.50 

12.55 

12.60 

12.65 

12.70 

12.75 

12.80 

12.85 

12.90 

12.95 

13.00 

13.05 

13.10 

13.15 

13.20 

13.25 

13.30 

13.35 

13.40 

13.45 

13.50 

13.55 

13.60 

13.65 

13.70 


1.3715E-15 

1.3490E-15 

1.3005E-15 

1.2768E-15 

1.2655E-15 

1.2465E-15 

1.2162E-15 

1.2047E-15 

1.1947E-15 

1.1775E-15 

1.1562E-15 

1.1321E-15 

1.1084E-15 

1.1007E-15 

1.0854E-15 

1.0605E-15 

1.0392E-15 

1.0297E-15 

1.0102E-15 

9.8757E-16 

9.7523E-16 

9.7263E-16 

9.4655E-16 

9.2112E-16 

9.0016E-16 

8.8186E-16 

8.6624E-16 

8.5123E-16 

8.4034E-16 

8.3367E-16 

8.2959E-16 

8.1663E-16 

7.8868E-16 

7.8079E-16 

7.7470E-16 

7.5472E-16 

7.3486E-16 

7.3642E-16 

7.3780E-16 

7.3978E-16 

7.2042E-16 

6.8445E-16 

6.6082E-16 

6.6273E-16 

6.6447E-16 

6.5766E-16 

6.4804E-16 

6.3859E-16 

6.2932E-16 

6.2021E-16 

6.1127E-16 


3.3300E-17 

3.2112E-17 

3.0964E-17 

3.0221E-17 

2.9682E-17 

2.9239E-17 

2.8930E-17 

3.0390E-17 

3.1937E-17 

3.2273E-17 

3.1605E-17 

2.9179E-17 

2.6828E-17 

2.8413E-17 

2.8268E-17 

2.5909E-17 

2.4447E-17 

2.6120E-17 

2.6400E-17 

2.6198E-17 

2.5048E-17 

2.2990E-17 

2.2815E-17 

2.2640E-17 

2.4027E-17 

2.4747E-17 

2.3176E-17 

2.1645E-17 

2.0072E-17 

2.0301E-17 

2.1625E-17 

2.2496E-17 

2.2634E-17 

2.2214E-17 

2.1755E-17 

2.0463E-17 

1.9111E-17 

1.8812E-17 

1.8520E-17 

2.9593E-17 

3.0141E-17 

2.2328E-17 

2.0380E-17 

3.0846E-17 

4.0997E-17 

4.3112E-17 

4.2481E-17 

4.1862E-17 

4.1254E-17 

4.0657E-17 

4.0071E-17 


1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E-<-00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E-t-00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E-I-00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E+00 

1.6816E-I-00 

1.7450E+00 

1.9492E+00 

2.1534E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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13.75 
13.80 
13.85 
13.90 
13.95 
14.00 
14.05 
14.10 
14.15 
14.20 
14.25 
14.30 
14.35 
14.40 
14.45 
14.50 
14 . 55 
14.60 
14.65 
14.70 
14.75 
14.80 
14.85 
14.90 
14.95 
15.00 
15.05 
15.10 
15.15 
15.20 
15.25 
15.30 
15.35 
15.40 
15.45 
15.50 
15.55 
15.60 
15.65 
15.70 
15.75 
15.80 
15.85 
15.90 
15.95 
16.00 
16.05 
16.10 
16.15 
16.20 
16.25 


6.0249E-16 

5.9386E-16 

5.8539E-16 

5.7706E-16 

5.6889E-16 

5.6086E-16 

5.5297E-16 

5.4521E-16 

5.3760E-16 

5.3011E-16 

5.2275E-16 

5. 1553E-16 

5.0842E-16 

5. 0144E-16 

4.9457E-16 

4.8783E-16 

4.8119E-16 

4.7467E-16 

4.6826E-16 

4.6196E-16 

4.5576E-16 

4 .4966E-16 

4.4367E-16 

4.3777E-16 

4.3198E-16 

4 . 2628E-16 

4.2067E-16 

4.1516E-16 

4.0974E-16 

4.0440E-16 

3.9915E-16 

3.9398E-16 

3 .8890E-16 

3.8389E-16 

3 .7897E-16 

3.7413E-16 

3.6936E-16 

3.6467E-16 

3.6006E-16 

3 .5552E-16 

3.5120E-16 

3.4715E-16 

3.4316E-16 

3.3922E-16 

3.3535E-16 

3.3151E-16 

3.2759E-16 

3.2373E-16 

3 . 1992E-16 

3 . 1617E-16 

3.1248E-16 


3.9495E-17 

3.8930E-17 

3.8374E-17 

3.7829E-17 

3.7293E-17 

3.6766E-17 

3.6249E-17 

3. 574 IE- 17 

3.5241E-17 

3.4751E-17 

3.4269E-17 

3.3795E-17 

3.3329E-17 

3.2871E-17 

3.2421E-17 

3 . 1979E-17 

3.1544E-17 

3.1117E-17 

3.0696E-17 

3.0283E-17 

2.9876E-17 

2.9477E-17 

2.9084E-17 

2.8697E-17 

2.8317E-17 

2.7944E-17 

2.7576E-17 

2.7215E-17 

2 . 6860E-17 

2 . 6510E-17 

2 . 6165E-17 

2.5827E-17 

2.5493E-17 

2.5165E-17 

2.4843E-17 

2.4525E-17 

2.4213E-17 

2 . 3906E-17 

2.3603E-17 

2.3305E-17 

2.2361E-17 

2 . 0618E-17 

1.8916E-17 

1.7254E-17 

1.5632E-17 

1.4195E-17 

1.3859E-17 

1.3530E-17 

1.3207E-17 

1.2891E-17 

1.2581E-17 


2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2065E+00 

2.2202E+00 

2.2513E+00 

2.2824E+00 

2.3135E+00 

2.3446E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 
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16.30 

3.0916E-16 

16.35 

3.0592E-16 

16.40 

3.0272E-16 

16.45 

2.9957E-16 

16.50 

2.9646E-16 

16.55 

2.9130E-16 

16.60 

2.8557E-16 

16.65 

2.7995E-16 

16.70 

2.7443E-16 

16.75 

2.6901E-16 

16.80 

2.6612E-16 

16.85 

2.6440E-16 

16.90 

2.6269E-16 

16.95 

2.6099E-16 

17.00 

2.5930E-16 

17.05 

2.5781E-16 

17.10 

2.5639E-16 

17.15 

2.5499E-16 

17.20 

2.5358E-16 

17.25 

2.5219E-16 

17.30 

2.4807E-16 

17.35 

2.4325E-16 

17.40 

2.3852E-16 

17.45 

2.3387E-16 

17.50 

2.2931E-16 

17.55 

2.2881E-16 

17.60 

2.2856E-16 

17.65 

2.2829E-16 

17.70 

2.2801E-16 

17.75 

2.2738E-16 

17.80 

2.2476E-16 

17.85 

2.2217E-16 

17.90 

2.1962E-16 

17.95 

2.1711E-16 

18.00 

2.1390E-16 

18.05 

2.0983E-16 

18.10 

2.0583E-16 

18.15 

2.0190E-16 

18.20 

1.9804E-16 

18.25 

1.9623E-16 

18.30 

1.9500E-16 

18.35 

1.9378E-16 

18.40 

1.9257E-16 

18.45 

1.9126E-16 

18.50 

1.8948E-16 

18.55 

1.8773E-16 

18.60 

1. 8600E-16 

18.65 

1.8429E-16 

18.70 

1.8196E-16 

18.75 

1.7931E-16 

18.80 

1.7670E-16 


1.2255E-17 2.3719E+00 

1.1933E-17 2.3719E+00 

1.1618E-17 2.3719E+00 

1.1308E-17 2.3719E+00 

1.1006E-17 2.3719E+00 

1.0729E-17 2.3719E+00 

1.0465E-17 2.3719E+00 

1.0205E-17 2.3719E+00 

9.9510E-18 2.3719E+00 

9.7016E-18 2.3719E+00 

9.5539E-18 2.3719E+00 

9.4537E-18 2.3719E+00 

9.3549E-18 2.3719E+00 

9.2574E-18 2.3719E+00 

9.1612E-18 2.3719E+00 

9.0982E-18 2.3719E+00 

9.0493E-18 2.3719E+00 

9.0006E-18 2.3719E+00 

8.9521E-18 2.3719E+00 

8.9038E-18 2.3719E+00 

8.8013E-18 2.3719E+00 

8.6852E-18 2.3719E+00 

8.5708E-18 2.3719E+00 

8.4582E-18 2.3719E+00 

8.3473E-18 2.3719E+00 

8.3789E-18 2.3719E+00 

8.4179E-18 2.3719E+00 

8.4553E-18 2.3719E+00 

8.4909E-18 2.3719E+00 

8.5088E-18 2.3719E+00 

8.4273E-18 2.3719E+00 

8.3469E-18 2.3719E+00 

8.2674E-18 2.3719E+00 

8.1889E-18 2.3719E+00 

8.1012E-18 2.3719E+00 

8.0018E-18 2.3719E+00 

7.9038E-18 2.3719E+00 

7.8072E-18 2.3719E+00 

7.7121E-18 2.3719E+00 

7.6461E-18 2.3719E+00 

7.5887E-18 2.3719E+00 

7.5318E-18 2.3719E+00 

7.4755E-18 2.3719E+00 

7.4241E-18 2.3719E+00 

7.3928E-18 2.3719E+00 

7.3616E-18 2.3719E+00 

7.3303E-18 2.3719E+00 

7.2991E-18 2.3719E+00 

7.2690E-18 2.3719E+00 

7.2396E-18 2.3719E+00 

7.2102E-18 2.3719E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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18.85 

18.90 

18.95 

19.00 

19.05 

19.10 

19.15 

19.20 

19.25 

19.30 


19.: 

35 

19. 

40 

19. 

45 

19. 

50 

19. 

55 

19. 

60 

19. 

65 

19. 

70 

19. 

75 

19. 

80 

19. 

85 

19. 

90 

19. 

95 

20. 

00 

20. 

,05 

20. 

.10 

20. 

.15 

20. 

.20 

20 

.25 

20 

.30 

20 

.35 

20 

.40 

20 

.45 

20 

.50 

20 

.55 

20 

.60 

20 

.65 

20 

.70 

20 

.75 

20 

1.80 

2G 

1.85 


20.90 

20.95 

21.00 

21.05 

21.10 

21.15 

21.20 

21.25 

21.30 

21.35 


1.7412E-16 

1.7157E-16 

1.6890E-16 

1.6627E-16 

1.6369E-16 

1.6114E-16 

1.5834E-16 

1.5546E-16 

1.5263E-16 

1.4985E-16 

1.4865E-16 

1.5042E-16 

1.5214E-16 

1.5391E-16 

1.5386E-16 

1.5379E-16 

1.5372E-16 

1.4859E-16 

1.4121E-16 

1.3396E-16 

1.3269E-16 

1.3162E-16 

1.3057E-16 

1.2954E-16 

1 . 3053E-16 

1.3103E-16 

1 . 2919E-16 

1.2737E-16 

1.2557E-16 

1.2411E-16 

1.2381E-16 

1.2363E-16 

1.2369E-16 

1.2374E-16 

1.2377E-16 

1.1730E-16 

1.1571E-16 

1.1414E-16 

1.1260E-16 

1 . 1167E-16 

1. 1248E-16 

1.1326E-16 

1.1385E-16 

1 . 1430E-16 

1 . 1474E-16 

1.1516E-16 

1.1420E-16 

1.1254E-16 

1.0928E-16 

1.0574E-16 

1.0226E-16 


7.1808E-18 

7.1758E-18 

7.3188E-18 

7.4582E-18 

7.5941E-18 

7.7265E-18 

7.5598E-18 

7.2820E-18 

7.0094E-18 

6.7418E-18 

7.1178E-18 

8.7127E-18 

1.0274E-17 

1.0387E-17 

1.0410E-17 

1.04 3 IE- 17 

1.0450E-17 

1.0107E-17 

9.6002E-18 

9.1022E-18 

9.0193E-18 

8.9506E-18 

8.8825E-18 

8.8156E-18 

8.8245E-18 

8.8159E-18 

8.7152E-18 

8.6159E-18 

8.5181E-18 

8.4251E-18 

8.3462E-18 

8.3150E-18 

8.3667E-18 

8.4155E-18 

8.4617E-18 

7.9169E-18 

7.8488E-18 

7.7816E-18 

7.7153E-18 

7.6678E-18 

7.6739E-18 

7.6805E-18 

7.7105E-18 

7.7542E-18 

7.7962E-18 

7.8365E-18 

7.8458E-18 

7.8389E-18 

7.5957E-18 

7.3055E-18 

7.0175E-18 


2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 

2.3719E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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0-3 


21.40 

21.45 

21.50 

21.55 

21.60 

21.65 

21.70 

21.75 

21.80 

21.85 

21.90 

21.95 

22.00 

22.05 

22.10 

22.15 

22.20 

22.25 

22.30 

22.35 

22.40 

22.45 

22.50 

22.55 

22.60 

22.65 

22.70 

22.75 

22.80 

22.85 

22.90 

22.95 

23.00 

23.05 

23.10 

23.15 

23.20 

23.25 

23.30 

23.35 

23.40 

23.45 

23.50 

23.55 

23.60 

23.65 

23.70 

23.75 

23.80 

23.85 

23.90 


9.8831E-17 

9.8182E-17 

9.7886E-17 
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1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 
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31.60 

31.65 

31.70 

31.75 

31.80 

31.85 

31.90 

31.95 

32.00 

32.05 

32.10 

32.15 

32.20 

32.25 

32.30 

32.35 

32.40 

32.45 

32.50 

32.55 

32.60 

32.65 

32.70 

32.75 

32.80 

32.85 

32.90 

32.95 

33.00 

33.05 

33.10 

33.15 

33.20 

33.25 

33.30 

33.35 

33.40 

33.45 

33.50 

33.55 

33.60 

33.65 

33.70 

33.75 

33.80 

33.85 

33.90 

33.95 

34.00 

34.05 

34.10 


2.1730E-17 

2.1593E-17 

2.1457E-17 

2.1322E-17 

2.1188E-17 

2.1055E-17 

2.0923E-17 

2.0792E-17 

2.0663E-17 

2.0534E-17 

2.0406E-17 

2.0279E-17 

2.0153E-17 

2.0029E-17 

1.9905E-17 

1.9782E-17 

1.9660E-17 

1.9539E-17 

1.9419E-17 

1.9299E-17 

1.9181E-17 

1.9064E-17 

1.8947E-17 

1.8832E-17 

1.8717E-17 

1.8603E-17 

1.8490E-17 

1.8378E-17 

1.8267E-17 

1.8156E-17 

1.8047E-17 

1. 7938E-17 

1.7830E-17 

1.7723E-17 

1.7617E-17 

1.7511E-17 

1.7406E-17 

1.7302E-17 

1. 7199E-17 

1.7097E-17 

1.6995E-17 

1. 6894E-17 

1.6794E-17 

1.6695E-17 

1.6596E-17 

1.6498E-17 

1.6401E-17 

1.6304E-17 

1.6208E-17 

1.6113E-17 

1.6019E-17 


1.3768E-18 

1.3681E-18 

1.3595E-18 

1.3509E-18 

1.3424E-18 

1.3340E-18 

1.3257E-18 

1.3174E-18 

1.3092E-18 

1.3010E-18 

1.2929E-18 

1.2849E-18 

1.2769E-18 

1.2690E-18 

1.2611E-18 

1.2533E-18 

1.2456E-18 

1.2380E-18 

1.2303E-18 

1.2228E-18 

1.2153E-18 

1.2079E-18 

1.2005E-18 

1.1932E-18 

1.1859E-18 

1.1787E-18 

1.1715E-18 

1.1644E-18 

1.1574E-18 

1.1504E-18 

1.1434E-18 

1. 1365E-18 

1.1297E-18 

1.1229E-18 

1.1162E-18 

1.1095E-18 

1.1028E-18 

1.0963E-18 

1.0897E-18 

1.0832E-18 

1.0768E-18 

1.0704E-18 

1.0640E-18 

1.0577E-18 

1.0515E-18 

1.0453E-18 

1.0391E-18 

1.0330E-18 

1.0269E-18 

1.0209E-18 

1.0149E-18 


1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E-I-00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E-t-00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E-I-00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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34.15 

34.20 

34.25 

34.30 

34.35 

34.40 

34.45 

34.50 

34.55 

34.60 

34.65 

34.70 

34.75 

34.80 

34.85 

34.90 

34.95 

35.00 


1.5925E-17 

1.5832E-17 

1.5740E-17 

1.5648E-17 

1.5557E-17 

1.5466E-17 

1.5377E-17 

1.5288E-17 

1.5199E-17 

1.5111E-17 

1.5024E-17 

1.4938E-17 

1.4852E-17 

1.4767E-17 

1.4682E-17 

1.4598E-17 

1.4514E-17 

1.4431E-17 


1.0090E-18 

1.0031E-18 

9.9724E-19 

9.9143E-19 

9.8566E-19 

9.7993E-19 

9.7425E-19 

9.6861E-19 

9.6300E-19 

9.5744E-19 

9.5192E-19 

9.4644E-19 

9.4099E-19 

9.3559E-19 

9.3022E-19 

9.2490E-19 

9.1961E-19 

9.1436E-19 


1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 

1.4285E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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Table B4.1 Spectrum of ALP TAU (rescaled spectral fragments). 
3-10-92 


Alp Tau photometry file: photometry actually used to construct 

the spectrum. 


Name 

FWHM Ma5«+/*Unc. 

Eff Wvl 
(Vega) 
(urn) 

Eff Wvl 
(star) 
(urn) 

Eff Wvl 
(flat) 
(urn) 

F-lam 

W/cm2/um 

Kn 

0.0488 -2.94 

0.01 

2.208 

2.205 

2.204 

5.91E-13 

Ln 

0.1443 -3.05 

0.01 

3.782 

3.763 

3.764 

8.56E-14 

M 

0.6677 -2.75 

0.02 

4.758 

4.744 

4.756 

2.68E-14 

8.7 

1.1576 -2.97 

0.01 

8.753 

8.727 

8.778 

3.02E-15 

11.7 

1.2008 -3.05 

0.01 

11.650 

11.622 

11.673 

1.06E-15 


Spectral fragments and portions of these actually used in 
observed spectrum . 


Fragment Reference 


NIR 1 
KAO-5-8 2 
8-13 3 
LRS 4 
17-23 5 
KAO-LONG 6 


Total range 
(urn) 

1.22- 5.50 

4.53- 9.38 

7.33-13.07 

7.67-22.74 

17.05-23.61 

20.38-35.08 


Start and stop 

wavelengths (iim) 
1.22- 4.22 
4.53- 7.81 
all 

13.10-17.74 

17.79-19.97 

all 


References : 

1. StrecJcer, Erickson, and Wittebom 1979, Ap.J. Suppl, 

41, 501. 

2. NASA-i^es data principally of Dec. 20, 1991 KAO flight 
Principally UKIRT data of Nov. 9, 1991 "service observations" 

for MC. 

4. IRAS Low Resolution Spectrometer, Groningen database 

5. Entirely UKIRT data of Nov. 9, 1991 "service observations" 
for MC. 

6. Glaccum, unpublished Ph.D. dissertation observations (priv. 
comm, to MC), 1990, Univ. of Chicago. 
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Observed spectrum of Alp Tau (458 rows, 5 column ) 


Wavelength 


urn 


F-lambda 

W/cm2/\im 


Err-F-lam 

W/cm2/um 


Local bias 
% 


Global bias 
% 


1. 2199999E+00 
1.2399999E+00 
1.2599999E+00 
1.2799999E+00 
1.3000000E+00 
1.3199999E+00 
1.3399999E+00 
1.3599999E+00 
1.3799999E+00 
1.3999999E+00 
1.4200000E+00 
1.4399999E+00 
1.4599999E+00 
1.4799999E+00 
1.4999999E+00 
1. 5199999E+00 
1. 5400000E+00 
1.5599999E+00 
1. 5799999E+00 
1.5999999E+00 
1. 6199999E+00 
1.6399999E+00 
1.6600000E+00 
1.6799999E+00 
1. 6999999E+00 
1.7199999E+00 
1.7399999E+00 
1.7599999E+00 
1.7800000E+00 
1.8000000E+00 
1.8199999E+00 
1.8399999E+00 
1.8599999E+00 
1.8799999E+00 
1.9000000E+00 
1.9200000E+00 
1.9399999E+00 
1.9599999E+00 
1.9799999E+00 
1.9999999E+00 
2.0200000E+00 
2 . 0400000E+00 
2.0599999E+00 
2.0799999E+00 
2 . 0999999E+00 
2.1199999E+00 


1.9024634E-12 
1.8814596E-12 
1.8400227E-12 
1.8088292E-12 
1.7878698E-12 
1.7669224E-12 
1.7357765E-12 
1.7250631E-12 
1. 6939468E-12 
1.6424455E-12 
1.5909738E-12 
1.5813529E-12 
1.5553880E-12 
1.5497663E-12 
1.5440834E-12 
1.5486640E-12 
1.5532447E-12 
1.5350635E-12 
1.5138680E-12 
1.5237827E-12 
1.5336913E-12 
1.5125144E-12 
1.4706367E-12 
1.4261497E-12 
1.3817056E-12 
1.3374470E-12 
1.2831088E-12 
1.2392443E-12 
1.1955651E-12 
1.1529144E-12 
1.1215795E-12 
1. 0800946E-12 
1. 0488456E-12 
1.0074598E-12 
9.7629663E-13 
9.4012320E-13 
9.0965690E-13 
8.7918892E-13 
8 . 4871926E-13 
8.2028102E-13 
7.9285759E-13 
7.6644930E-13 
7 .4207280E-13 
7 . 1769484E-13 
6.9534889E-13 
6.7096843E-13 


14 

14 

■14 

•14 

•14 

•14 

-14 

-14 

-14 

-14 

-14 

-14 

-14 


5.0099532E- 
4.9546416E- 
4.8455218E- 
4.7633769E- 
4.7081818E- 
4.6530193E- 
4.5709994E- 
4.5427868E- 
4.4608451E- 
4.3252209E 
4.1896753E 
4.1643399E- 
4.0959633E- 
4.0811596E- 
4.0661942E- 
4.0782563E- 
4.0903197E- 
4.0424414E- 
3.9866249E- 
4.0127342E- 
4.0388276E- 
3.9830603E- 
3.8727790E- 
3.7556272E< 
3.6385879E' 
3.5220372E- 
3.3789428E- 
3.2634299E- 
3.1484052E- 
3.0360883E- 
2.9535710E- 
2.8443244E- 
2.7620333E- 
2.6530478E- 
2.5709827E- 
2.4757235E- 
2.3954934E- 
2.3152590E 
2.2350201E 
2.1601307E 
2.0879135E- 
2.0183699E- 
1.9541768E- 
1.8899799E- 
1.8311340E- 
1.7669305E- 


9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
•14 9.1231179E-01 
-14 9.1231179E-01 
•14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
-14 9.1231179E-01 
•14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
-14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 
14 9.1231179E-01 


1.4500000E+00 
1 , 4500000E+00 
1.4500000E-*-00 
1.4500000E-t-00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-J-00 
1.4500000E-^00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E■^00 
1.4500000E-J-00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E■^00 
1 . 4500000E+00 
1.4500000E-»-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E-^00 
1.4500000E-^00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E-I-00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E-«-00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E+00 
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2.1399999E+00 

2.1599998E+00 

2.1799998E+00 

2.1999998E+00 

2.2200000E+00 

2.2400000E+00 

2.2600000E+00 

2.2800000E+00 

2.3000000E+00 

2.3199999E-f00 

2.3399999E+00 

2.3599999E+00 

2.3799999E+00 

2.3999999E+00 

2.4199998E+00 

2.4400001E+00 

2.4600000E+00 

2 . 4800000E+00 

2.5000000E+00 

2 . 5200000E+00 

2.5400000E+00 

2.5599999E+00 

2.5799999E+00 

2.5999999E+00 

2.6199999E+00 

2.6399999E+00 

2.6599998E+00 

2.6799998E+00 

2.7000000E+00 

2.7399998E+00 

2.7799997E+00 

2.8199997E+00 

2.8599997E+00 

2 . 8999999E+00 

2.9399998E+00 

2.9799998E+00 

3.0199997E+00 

3.0599997E+00 

3.0999997E+00 

3.1399999E+00 

3.1799998E+00 

3.2199998E+00 

3.2599998E+00 

3.2999997E+00 

3.3399997E+00 

3.3799999E+00 

3.4199998E+00 

3.4599998E+00 

3 . 4999998E+00 

3.5399997E+00 

3.5799997E+00 


6.4849661E-13 

6.2770611E-13 

6.0897533E-13 

5.9027148E-13 

5.7159448E-13 

5.5395705E-13 

5.3634506E-13 

5.0257888E-13 

4.6482002E-13 

4.2913595E-13 

4.0359396E-13 

3.8010578E-13 

3.6370440E-13 

3.5236061E-13 

3.4213501E-13 

3.3421085E-13 

3.2527358E-13 

3.1733687E-13 

3.1140967E-13 

3.0446975E-13 

2.9853312E-13 

2.9360078E-13 

2.8967405E-13 

2.8477961E-13 

2.8093462E-13 

2.7708402E-13 

2.7221584E-13 

2.6734073E-13 

2.6347200E-13 

2.5459889E-13 

2.4660027E-13 

2.3656348E-13 

2.2631712E-13 

2.1800427E-13 

2.0869276E-13 

1.9939751E-13 

1.9126070E-13 

1.8225331E-13 

1.7424896E-13 

1.6623572E-13 

1.5919709E-13 

1.5198753E-13 

1.4580089E-13 

1.3962318E-13 

1.3345439E-13 

1.2729452E-13 

1.2220211E-13 

1.1723692E-13 

1.1327583E-13 

1.0829680E-13 

1.0432332E-13 


1.7077531E-14 

1.6530033E-14 

1.6036777E-14 

1.5544229E-14 

1.5052387E-14 

1.4587923E-14 

1.4124128E-14 

1.3234929E-14 

1.2240586E-14 

1.1300879E-14 

1.0628256E-14 

1.0009718E-14 

9.5778039E-15 

9.2790757E-15 

9.0097954E-15 

8.8011196E-15 

8.5657647E-15 

8.3567593E-15 

8.2006723E-15 

8.0179165E-15 

7.8615804E-15 

7.7316922E-15 

7.6282855E-15 

7.4993951E-15 

7.3981416E-15 

1.4644832E-14 

1.4387532E-14 

1.4129866E-14 

1.3925389E-14 

1.3456416E-14 

1.3033662E-14 

6.2296703E-15 

5.9598424E-15 

5.7409314E-15 

5.4957221E-15 

5.2509402E-15 

5.0366654E-15 

4.7994649E-15 

4.5886777E-15 

4.3776569E-15 

4.1923015E-15 

4.0024446E-15 

3.8395254E-15 

3.6768413E-15 

3.5143922E-15 

3.3521782E-15 

3.2180743E-15 

3.0873210E-15 

2.9830095E-15 

2.8518915E-15 

2,7472537E-15 


9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 

9.1231179E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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3.6199999E+00 
3.6599998E+00 
3.6999998E+00 
3 .7399998E+00 
3.7799997E+00 
3.8199997E+00 
3.8599999E+00 
3 .8999999E+00 
3 .9399998E+00 
3.9799998E+00 
4.0200000E+00 
4.0599999E+00 
4.0999999E+00 
4.1399999E+00 
4.1799998E+00 
4 .2199998E+00 
4 .5300002E+00 
4.5739002E+00 
4.6178999E+00 
4.6619000E+00 
4 .7059002E+00 
4.7939000E+00 
4.8379998E+00 
4 .8821001E+00 
4.9261999E+00 
4 .9703002E+00 
4.9949999E+00 
5.0377002E+00 
5.0802999E+00 
5.1230998E+00 
5.1659002E+00 
5.2087998E+00 
5.2516999E+00 
5.2947001E+00 
5.3376999E+00 
5.3807998E+00 
5.4239001E+00 
5.4670000E+00 
5.5000000E+00 
5.5704002E+00 
5. 6050000E+00 
5. 6406002E+00 
5.6753001E+00 
5.7108002E+00 
5.7455001E+00 
5.7807999E+00 
5.8154998E+00 
5.8505998E+00 
5.8853998E+00 
5.9204001E+00 
5.9551001E+00 


9.9634534E-14 
9.5851773E-14 
9.2031878E-14 
8.8603604E-14 
8.5072113E-14 
8.2046600E-14 
7.9121171E-14 
7.5991114E-14 
7.2859531E-14 
7.0238493E-14 
6.6713433E-14 
6.3490147E-14 
6.0263670E-14 
5.6611383E-14 
5.2941741E-14 
4.9578082E-14 
3.1545425E-14 
3.0538286E-14 
2.9792903E-14 
2.7605825E-14 
2 .7959602E-14 
2.7200923E-14 
2 .5883975E-14 
2.5284804E-14 
2 .4264375E-14 
2.3850271E-14 
2.3414696E-14 
2.2623300E-14 
2.2332916E-14 
2.1396328E-14 
2.1445407E-14 
2.0830902E-14 
2.0500640E-14 
1.9675501E-14 
1.9200052E-14 
1.8960794E-14 
1.8740960E-14 
1.8080440E-14 
1.7708259E-14 
1.7215426E-14 
1.6933222E-14 
1.6601941E-14 
1.6268615E-14 
1.5958802E-14 
1.5827925E-14 
1. 5577420E-14 
1.5259431E-14 
1. 5220574E-14 
1.4866799E-14 
1.4493594E-14 
1. 4168448E-14 


15 9. 
15 9. 
15 9. 
15 9. 
15 9. 
15 9. 
■15 9. 


2.6237790E- 
2.5241637E 
2.4235705E 
2.3332901E- 
2.2402918E- 
2.1606178E 
2.0835795E 
2.0011524E-15 
1.9186853E-15 
1.8496627E-15 
1.7568337E-15 
1.6719516E-15 
1.5869855E-15 
1.9557421E-15 
2.3037147E-15 
5.0300340E-15 
2.5886269E-15 
1.9153842E-15 
8.9258712E-16 
7. 880104 2E-16 
8.9287839E-16 
8 . 9544416E“18 
8.2305577E-16 
8.3678125E-16 
6.8688527E-16 
7.4376613E-16 
4.6821885E-16 
4.5790416E-16 
4.3896172E-16 
4.1911217E-16 
4.1822011E-16 
4.0149989E-16 
3.9300870E-16 
3.8788548E-16 
3.6496315E-16 
3.5687107E-16 
3.6233020E-16 
3.4762010E-16 
3.3632454E-16 
3.3194573E-16 
3.2457487E-16 
3.0606281E-16 
3.0660933E-16 
3.0708264E-16 
3.0651827E-16 
3.0050783E-16 
2.9026543E-16 
2.9369626E-16 
2.8635585E-16 
2.7942569E-16 
2.7029832E-16 


1231179E-01 
1231179E-01 
1231179E-01 
1231179E-01 
1231179E-01 
1231179E-01 
1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
9.1231179E-01 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E-f00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1. 1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
1.1119506E+00 
X. 1119506E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-<-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
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5.9899998E+00 

6. 0247002E+00 

6.0594001E+00 

6.0942001E+00 

6.1286998E+00 

6.1634998E+00 

6.1978998E+00 

6.2326002E+00 

6.2669001E+00 

6.3016000E+00 

6.3357000E+00 

6.3705001E+00 

6.4043002E+00 

6.4390998E+00 

6.4727001E+00 

6.5075002E+00 

6.5409002E+00 

6.5757999E+00 

6.6089001E+00 

6.6437998E+00 

6.6767001E+00 

6.7115998E+00 

6.7792001E+00 

6.8116002E+00 

6.9136000E+00 

6.9454002E+00 

6.9805002E+00 

7.0118999E+00 

7.0469999E+00 

7.0781999E+00 

7. 1132998E+00 

7.1441002E+00 

7.1792998E+00 

7.2097998E+00 

7.2449999E+00 

7.2751002E+00 

7.3000002E+00 

7.3104000E+00 

7.3403001E+00 

7.3678002E+00 

7.3754001E+00 

7.4050999E+00 

7.4099998E+00 

7.4354000E+00 

7.4404001E+00 

7.4776001E+00 

7.5028000E+00 

7.5049000E+00 

7.5448999E+00 

7.5697999E+00 

7. 6120000E+00 


1.3955772E-14 

1.3708334E-14 

1.3561097E-14 

1. 3265602E-14 

1.2914893E-14 

1.2669499E-14 

1.2352530E-14 

1.2043743E-14 

1.1735978E-14 

1.1417988E-14 

1.1361752E-14 

1.1241099E-14 

1.1242122E-14 

1.1007975E-14 

1.0851536E-14 

1.0574446E-14 

1.0230893E-14 

9.9292624E-15 

9.7579983E-15 

9.6701669E-15 

9.4213984E-15 

9.1651667E-15 

8.7720248E-15 

8.6720267E-15 

8.1400324E-15 

8.0884997E-15 

7.9041472E-15 

7.7620227E-15 

7.6505735E-15 

7.5227639E-15 

7.4215384E-15 

7.2811528E-15 

7. 1272698E-15 

6.9979266E-15 

6.8453734E-15 

6.7145987E-15 

6.6228829E-15 

6.5907769E-15 

6.5187105E-15 

6.4104838E-15 

6.3851940E-15 

6.2959794E-15 

6.2824866E-15 

6.1921475E-15 

6.1713194E-15 

6.0223564E-15 

5.8576246E-15 

5.8473374E-15 

5.7571258E-15 

5.6786342E-15 

5.4763128E-15 


2.6373975E-16 

2.6171322E-16 

2.6513031E-16 

2.7461425E-16 

2.7685312E-16 

2.5345394E-16 

2.4114811E-16 

2.2988204E-16 

2.2505104E>16 

2.2289365E-16 

2.1919586E-16 

2.1860360E-16 

2.2647480E-16 

2.2199014E-16 

2.1990655E-16 

2.1476196E-16 

2.0631579E-16 

1.9844367E-16 

1.9756828E-16 

2.0307156E-16 

1.9398798E-16 

1.8165643E-16 

1.7738797E-16 

1.7473808E-16 

1.5803215E-16 

1.5750922E-16 

1.5784165E-16 

1.5549983E-16 

1.5315506E-16 

1.5121366E-16 

1.4992078E-16 

1.4478289E-16 

1.3882503E-16 

1.3398510E-16 

1.2845240E-16 

1.2578057E-16 

1.2637815E-16 

1.2815192E-16 

1.2758291E-16 

1.2590507E-16 

1.2557322E-16 

1.2442181E-16 

1.2424746E-16 

1.2185294E-16 

1.2119501E>16 

1.1829396E-16 

1.1428104E-16 

1.1412677E-16 

1.0938918E-16 

1.0837791E-16 

1.0540499E-16 


1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-<-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-i-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-t-00 

1.1119506E-f00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506EH-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-t-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-I-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-«-00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E+00 

1.1119506E-I-00 

1.1119506E+00 

1.1119506E-t-00 

1.1119506E+00 

1.1119506E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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7.6366000E+00 
7.6788001E+00 
7.7031002E+00 
7 .7452998E+00 
7.7694001E+00 
7.8116002E+00 
7 .8438001E+00 
7.8736000E+00 
7.9591999E+00 
8.0447998E+00 
8.0459995E+00 
8.1316004E+00 
8.2172003E+00 
8.2181997E+00 
8.3037996E+00 
8.3893995E+00 
8.3903999E+00 
8.4758997E+00 
8.5614004E+00 
8.6195002E+00 
8.7049999E+00 
8.7904997E+00 
8.7908001E+00 
8.8762999E+00 
8.9617004E+00 
8.9624996E+00 
9.0480003E+00 
9.0924997E+00 
9.1258001E+00 
9.1436996E+00 
9.1770000E+00 
9.1949997E+00 
9 . 2282000E+00 
9.2545996E+00 
9.2876997E+00 
9.3055000E+00 
9.3386002E+00 
9.3562002E+00 
9.3893003E+00 
9.4068003E+00 
9.4398003E+00 
9.5068998E+00 
9.5240002E+00 
9.5740004E+00 
9.6068001E+00 
9.6322002E+00 
9.6648998E+00 
9.6900997E+00 
9.8295002E+00 
9.8541002E+00 
9.8865995E+00 


5.3144982E- 
5.0662680E- 
4.9257003E 
4.6875362E 
4.5891199E 
4.4943683E- 
4.4058711E- 
4.2694183E- 
4.0355890E- 
3 .8944597E- 
3.8837553E- 
3.7015759E- 
3.6436901E- 
3.6324665E- 
3.5090042E- 
3.4105879E- 
3.4085097E- 
3.2968947E- 
3.1900605E- 
3.1260431E 
2.9744176E 
2.8984489E 
2.8994882E- 
2.8068919E- 
2.7261789E- 
2.7187344E- 
2.6318720E- 
2 . 5847 655E“ 
2.5542814E- 
2.5312883E- 
2.4789220E- 
2.4847013E 
2.4604825E 
2.4346893E 
2.4094471E 
2.4005149E 
2.3617652E 
2.3267648E- 
2.2966597E- 
2 .2989016E- 
2.2778552E- 
2.2399179E- 
2.2156957E- 
2.1579318E- 
2.1555286E- 
2.1232511E- 
2.1110350E- 
2.0902793E- 
1.9639333E' 
1.9490597E 
1.9331255E 


15 1.0279722E-16 
15 1.0127577E-16 
15 9.8193492E-17 
■15 9.2150580E-17 
•15 8.9580994E-17 
■15 8.7406362E-17 
-15 7.2235426E-17 
-15 7.0668521E-17 
-15 6.4436099E-17 
-15 6.3282864E-17 
-15 6.3394712E-17 
-15 5.9085246E-17 
-15 5.9237633E-17 
-15 5.9673716E-17 
-15 5.6007638E-17 
-15 5.5479454E-17 
15 5.7022132E-17 
15 5.3078059E-17 
•15 5. 1944166E-17 
•15 5.0294669E-17 
•15 4 .7545154E-17 
-15 4.7233813E-17 
-15 4.7765703E-17 
-15 4.5150830E-17 
-15 4.2976830E-17 
-15 4.3477672E-17 
-15 4.1233746E-17 
-15 4.0543943E- 
-15 4.0150321E- 
-15 3.9912083E- 
-15 3.8870309E- 
-15 3.9242189E- 
15 3.8743241E- 
15 3.8154679E- 
15 3.7917949E 
15 3.7817665E 
•15 3.7331138E- 
•15 3.6992840E- 
-15 3.6388608E- 
-15 3.6802648E- 
-15 3.6542533E- 
-15 3.5677951E- 
-15 3.5141349E- 
-15 3.4407643E- 
-15 3.4258995E- 
-15 3.4017641E* 
-15 3.3801710E' 
-15 3.3335266E- 
15 3.1569447E 
■15 3.1234555E 
•15 3.0974423E 


1.1119506E+00 
1.1119506E+00 
1.1119506E-«-00 
1.1119506E+00 
1.1119506E-I-00 
1.1119506E+00 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
3159788E-01 
6.3159788E-01 
6.3159788E-01 
-17 6.3159788E-01 
-17 6.3159788E-01 
-17 6.3159788E-01 
-17 6.3159788E-01 


17 6. 
17 6. 
17 6. 
•17 6. 
•17 6. 
•17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
-17 6. 
17 6. 
•17 6. 
•17 
■17 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E■^00 
1.4500000E-<-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-4-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-H00 
1.4500000E-t-00 
1.4500000E■^00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-^00 
1.4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-f00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-I-00 
1.4500000E-4-00 
1.4500000E■^00 
1.4500000E+00 
1.4500000E+00 
1.4500000E■^00 
1.4500000E+00 
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9.9027996E+00 
9.9351997E+00 
9.9677000E+00 
1. OOOOOOOE+01 
1.0024000E+01 
1.0056000E+01 
1.0080000E+01 
1.0112000E+01 
1. 0120000E+01 
1.0152000E+01 
1.0184000E+01 
1.0216000E+01 
1. 0239000E+01 
1.0271000E+01 
1.0302000E+01 
1. 0334000E+01 
1.0349000E+01 
1.0381000E+01 
1.0396000E+01 
1.0428000E+01 
1.0435000E+01 
1.0466000E+01 
1.0481000E+01 
1. 0489000E+01 
1.0513000E+01 
1. 0521000E+01 
1.0538000E+01 
1.0543000E+01 
1.0570000E+01 
1.0574000E+01 
1.0581000E+01 
1. 0587000E+01 
1.0613000E+01 
1.0618000E+01 
1.0642000E+01 
1.0644000E+01 
1.0673000E+01 
1.0675000E+01 
1. 0692000E+01 
1.0695000E+01 
1.0723000E+01 
1.0726000E+01 
1. 0740000E+01 
1.0740000E+01 
1.0771000E+01 
1. 0772000E+01 
1. 0788000E+01 
1. 0819000E+01 
1.0852000E+01 
1.0883000E+01 
1. 0899000E+01 


1.9173368E-15 
1.8995582E-15 
1.8841835E-15 
1.8656921E-15 
1. 8618424E-15 
1.8340322E-15 
1.8022085E-15 
1.8133404E-15 
1.8028897E-15 
1.7755656E-15 
1.7601551E-15 
1.7412330E-15 
1.7268270E-15 
1.7118536E-15 
1. 6933953E-15 
1. 6837638E-15 
1. 6560626E-15 
1. 6400915E-15 
1.6427155E-15 
1. 6215947E-15 
1. 6128574E-15 
1.5981572E-15 
1.5976275E-15 
1.5967954E-15 
1.5793014E-15 
1.5684736E-15 
1.5652942E-15 
1.5602087E-15 
1.5390360E-15 
1.5443609E-15 
1.5452442E-15 
1. 5398419E-15 
1.5307753E-15 
1.5192928E-15 
1.5075425E-15 
1.5089167E-15 
1.4981391E-15 
1.4862433E-15 
1.4848483E-15 
1.4829533E-15 
1.4630299E-15 
1.4624188E-15 
1.4641256E-15 
1.4444945E-15 
1.4366353E-15 
1.4331823E-15 
1.4296365E-15 
1.4102300E-15 
1. 4091921E-15 
1.3981199E-15 
1.3965122E-15 


3.0495357E-17 
3.0300314E-17 
2.9998651E-17 
2.9470261E-17 
2.9550521E-17 
2.9080259E-17 
2.8558308E-17 
2.8616714E-17 
2.8424907E-17 
2.7888441E-17 
2.7777536E-17 
2.7412335E-17 
2.7193892E-17 
2.6856490E-17 
2.6907644E-17 
2.6616639E-17 
2.6277533E-17 
2.5937178E-17 
2.5974553E-17 
2.5616875E-17 
2.5479216E-17 
2.5264955E-17 
2.5242103E-17 
2.5230824E-17 
2.5151689E-17 
2.4950730E-17 
2.5009783E-17 
2.4778033E-17 
2.4450575E-17 
2.4457173E-17 
2.4575996E-17 
2.4468022E-17 
2.4114317E-17 
2.4004457E-17 
2.3849101E-17 
2.3774278E-17 
2.3528479E-17 
2.3458874E-17 
2.3389242E-17 
2.3397570E-17 
2.3356485E-17 
2.3366967E-17 
2.3098294E-17 
2.3060634E-17 
2.2892698E-17 
2.2901248E-17 
2.2687872E-17 
2.2363662E-17 
2.2544052E-17 
2.2330002E-17 
2.2089450E-17 


6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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s 


1.0930000E+01 
1.0947000E+01 
1.0978000E+01 
1.1002000E+01 
1. 1032000E+01 
1.1056000E+01 
1. 1087000E+01 
1.1103000E+01 
1.1134000E+01 
1.1157000E+01 
1.1188000E+01 
1.1211000E+01 
1.1242000E+01 
1.1257000E+01 
1.1287000E+01 
1.1318000E+01 
1. 1348000E+01 
1.1371000E+01 
1.1401000E+01 
1. 1424000E+01 
1.1454000E+01 
1. 1461000E+01 
1.1491000E+01 
1.1521000E+01 
1.1551000E+01 
1.1573000E+01 
1.1603000E+01 
1.1632000E+01 
1.1662000E+01 
1.1676000E+01 
1.1705000E+01 
1. 1719000E+01 
1. 1749000E+01 
1.1756000E+01 
1. 1785000E+01 
1. 1799000E+01 
1. 1828000E+01 
1.1856000E+01 
1.1886000E+01 
1. 1892000E+01 
1.1893000E+01 
1. 1921000E+01 
1. 1923000E+01 
1. 1939000E+01 
1. 1949000E+01 
1. 1968000E+01 
1.1978000E+01 
1. 1985000E+01 
1. 1998000E+01 
1.2014000E+01 
1. 2027000E+01 


1.3756522E 
1.3710700E- 
1.3476961E- 
1.3467623E- 
1.332Q346E- 
1.3225801E- 
1.2972948E- 
1.2951702E- 
1.2742703E- 
1.2672498E- 
1.2519490E- 
1.2460916E- 
1.2280653E 
1.2238672E 
1.1936916E- 
1.1829217E- 
1.1749308E- 
1.1832419E- 
1.1675067E- 
1.1651303E- 
1.1502130E- 
1.1487316E- 
1.1293190E- 
1.1190214E- 
1.1029893E 
1.0986702E- 
1.0841449E- 
1.0759286E- 
1.0641135E- 
1.0702638E- 
1.0541947E- 
1.0521529E- 
1.0327053E- 
1.0342745E* 
1. 0200275E- 
1.0203999E 
1.0079749E- 
1.0035878E- 
9.8873362E- 
9.9244881E- 
9.8875935E- 
9.7259118E- 
9.7396210E- 
9.6847248E- 
9.7415025E 
9.6066390E 
9.5557249E 
9.5748435E 
9.5678534E 
9.5005375E 
9.5195958E 


15 2. 1876477E-17 
15 2.1741787E-17 
15 2.1387653E-17 
15 2.1311743E-17 
15 2.0915761E-17 
■15 2.0927878E-17 
•15 2.0682194E-17 
■15 2.0669586E-17 
■15 2.0295890E-17 
-15 2.0218399E-17 
-15 1.9854722E-17 
-15 1.9738538E-17 
-15 1.9464440E-17 
-15 1.9375884E-17 
-15 1.9035199E-17 
15 1.8913384E-17 
15 1.8712518E-17 
•15 1.8820500E-17 
•15 1.8618825E-17 
-15 1.8499681E-17 
-15 1.8176568E-17 
-15 1.8152930E-17 
-15 1.7856905E-17 
-15 1.7874572E-17 
-15 1.7586012E-17 
-15 1.7723839E-17 
-15 1.7559577E-17 
15 1.7370786E-17 
15 1.7133567E-17 
•15 1.6946380E-17 
•15 1.6823995E-17 
■15 1.6772141E-17 
-15 1.6444241E-17 
-15 1 . 6486385E”17 
-15 1.6316280E-17 
-15 1.6289949E-17 
-15 1.6208186E-17 
-15 1.5873275E-17 
16 1.5836952E-17 
16 1.5880337E-17 
16 1.5743389E-17 
•16 1.5679384E-17 
-16 1.5412747E-17 
-16 1.5680113E-17 
-16 1.5481031E-17 
-16 1.5703064E-17 
-16 1.5465758E-17 
-16 1.5351895E-17 
-16 1.5516002E-17 
-16 1.5278492E-17 
-16 1.5321507E-17 


6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 
6.3159788E-01 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1* 4500000E+00 
i!4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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1.2038000E+01 

1.2040000E+01 

1.2067000E+01 

1.2069000E+01 

1.2083000E+01 

1.2112000E+01 

1.2128000E+01 

1.2157000E+01 

1.2173000E+01 

1.2202000E+01 

1.2233000E+01 

1.2262000E+01 

1.2277000E+01 

1.2306000E+01 

1.2321000E+01 

1.2350000E+01 

1.2372000E+01 

1.2401000E+01 

1.2423000E+01 

1.2451000E+01 

1.2466000E+01 

1.2495000E+01 

1.2517000E+01 

1.2545000E+01 

1.2567000E+01 

1.2595000E+01 

1.2609000E+01 

1.2637000E+01 

1.2665000E+01 

1.2694000E+01 

1.2714000E+01 

1.2742000E+01 

1.2763000E+01 

1.2791000E+01 

1.2798000E+01 

1.2825000E+01 

1.2852000E+01 

1.2880000E+01 

1.2900000E+01 

1.2928000E+01 

1.2954000E+01 

1.2982000E+01 

1.2995000E+01 

1.3022000E+01 

1.3035000E+01 

1.3062000E+01 

1.3068000E+01 

1.3095000E+01 

1.3413000E+01 

1.3724000E+01 

1.4028000E+01 


9.4473957E-16 

9.4248689E-16 

9.2625880E-16 

9.1878956E-16 

9.1815608E-16 

9.1031425E-16 

9.0389935E-16 

9.0378288E-16 

8.9818580E-16 

8.8523360E-16 

8.6919387E-16 

8.6504013E-16 

8.6196090E-16 

8.6403120E-16 

8.5377199E-16 

8.5348247E-16 

8.3514060E-16 

8.2514800E-16 

8.2505906E-16 

8. 1959850E-16 

8.1774583E-16 

8.1361056E-16 

8.0218652E-16 

8.0064731E-16 

7.8808221E-16 

7.7643593E-16 

7.8070831E-16 

7.6477970E-16 

7.5229432E-16 

7.5422842E-16 

7.5903099E-16 

7.5280673E-16 

7.4012537E-16 

7.3600704E-16 

7.3111194E-16 

7.2235573E-16 

7.3420519E-16 

7.2052503E-16 

7.1307410E-16 

7.0843231E-16 

7.0154016E-16 

6.9532082E-16 

6.9070741E-16 

6.8805746E-16 

6.8058060E-16 

6.8055566E-16 

6.7863586E-16 

6.7096556E-16 

5.9855149E-16 

5.5646089E-16 

5.0765702E-16 


1.5210824E-17 

1.5184076E-17 

1.4898411E-17 

1.4814312E-17 

1.4830243E-17 

1.4644358E-17 

1.4735968E-17 

1.4375582E-17 

1.4310142E-17 

1.4104655E-17 

1.3923781E-17 

1.3859095E-17 

1.3761022E-17 

1.3793199E-17 

1.3579612E-17 

1.3575888E-17 

1.3656426E-17 

1.3592341E-17 

1.3549779E-17 

1.3239855E-17 

1.3399847E-17 

1.3248055E-17 

1.3328348E-17 

1.2993331E-17 

1.2942149E-17 

1.2627706E-17 

1.2827347E-17 

1.2804690E-17 

1.2170468E-17 

1.1911928E-17 

1.2469990E-17 

1.2413332E-17 

1.2078146E-17 

1.1884630E-17 

1.1855396E-17 

1. 1863999E-17 

1.1755275E-17 

1.1669865E-17 

1.1797429E-17 

1.1883117E-17 

1.2048604E-17 

1.1534486E-17 

1.1743075E-17 

1.1642750E-17 

1.2276455E-17 

1.3427656E-17 

1.2353677E-17 

1.5236621E-17 

1.3953966E-17 

1.3232756E-17 

1.2286607E-17 


6.3159788E-01 

6.3159788E-01 

6.3J.59788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3159788E-01 

6.3745737E-01 

6.3745737E-01 

6.3745737E-01 

6.3745737E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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1.4325000E+01 4. 

1.4617000E+01 4. 

1.4902000E+01 3. 

1.5182000E+01 3, 

1.5458000E+01 3 

1.5728000E+01 3 

1. 5994000E+01 3 

1.6254999E+01 2 

1.6511999E+01 2 

1.6766001E+01 2 

1.7014999E+01 2 

1.7261000E+01 2 

1.7503000E+01 2 

1.7743000E+01 1 

1.7792219E+01 1 

1.7847679E+01 1 

1.7967251E+01 1 

1.8086790E+01 3 

1.8141581E+01 3 

1.8261061E+01 3 

1. 8380501E+01 ] 

1.8393610E+01 ] 

1.8513010E+01 

1.8632370E+01 

1.8687010E+01 

1.8806299E+01 

1.8925550E+01 

1.8979891E+01 

1.9099079E+01 

1.9218229E+01 

1.9229521E+01 

1.9348619E+01 

1.9467670E+01 

1.9563690E+01 

1.9682659E+01 

1.9801580E+01 

1.9854191E+01 

1.9973040E+01 

2.0379999E+01 

2.1719999E+01 

2.2540001E+01 

2 . 3590000E+01 

2.4510000E+01 

2.5389999E+01 

2.6350000E+01 

2.7270000E+01 

2.8129999E+01 

2.9080000E+01 

2.9980000E+01 

3.0780001E+01 

3.1750000E+01 


4 . 6480785E-16 1. 
4.2843485E-16 1. 
3.9877517E-16 1. 
3.6758887E-16 9, 
3.4307786E-16 8 
3.2654126E-16 8 
3 . 0170787E-16 7 
2.8439375E-16 7 
2 .6319198E-16 5 
2.4469260E-16 4 
2 .3357968E-16 4 
2.1968856E-16 4 
2.1105045E-16 4 
1.9756703E-16 4 
1.9663690E-16 3 
1.9335545E-16 3 
1.8800288E-16 3 
1. 8406228E-16 3 
1.8421725E-16 3 
1.7801900E-16 2 
1.7224101E-16 2 
1.7125253E-16 2 
1.6674271E-16 2 
1.6271310E-16 2 
1.6180352E-16 : 
L 1.5593629E-16 ! 
L 1.5414351E-16 : 
L 1.5117296E-16 : 
L 1.5290538E-16 
L 1.4894552E-16 
L 1.4734828E-16 
L 1.4089165E-16 
1 1.3870281E-16 
1 1.3475106E-16 

1 1.3278990E-16 
1 1.2774099E-16 
1 1.2780786E-16 
1 1.2706611E-16 
1 1.1724074E-16 
1 9.0433162E-17 

I 7.7562814E-17 
il 6.4959579E-17 

II 5.6921818E-17 
II 4 . 8851414E-17 
)1 4.2730026E-17 
)1 3 .5034484E-17 
)1 3 . 0661461E-17 
)1 2.8344257E-17 
31 2 . 4349051E-17 
31 2.1862303E-17 
31 1.9157697E-17 


1.1375034E-17 6. 
1.0703495E-17 6. 
1.0092978E-17 6. 
9.4162800E-18 6. 
8.9031716E-18 6, 
8.4806494E-18 6. 
7.8678425E-18 6 
7.4434137E-18 6 
5.2602500E-18 6 
4 .9063060E-18 6 
4.7342892E-18 6 
4.5296051E-18 6 
4.4035092E-18 6 
4.2211560E-18 6 
3.3395628E-18 6 
3.2673537E-18 6 
3.2457618E-18 6 
3.3608526E-18 6 
3.2494109E-18 6 
3.2658786E-18 € 
3.2189913E-18 i 
I 3.2498200E-18 ( 
, 2.8583553E-18 i 

> 2.8877281E-18 < 
; 3.4735982E-18 < 
» 3.0984273E-18 < 

> 3.4633196E-18 < 
) 2.7896046E-18 i 
5 3.1862073E-18 ' 
5 2.8537299E-18 

5 2.9645088E-18 

5 3.1846636E-18 

6 3.1338639E-18 
6 2.8473548E-18 
6 2.5262687E-18 
6 2.6930197E-18 
6 2.4813487E-18 
6 2.9339602E-18 

6 2.4918032E-18 

7 2.4346225E-18 
7 2.0449596E-18 
7 1.7678533E-18 
.7 1.6247693E-18 
.7 1.5630619E-18 
J 1.3368099E-18 
L7 1. 5440566E— 18 
L7 1.3076018E-18 
L7 1.0697528E-18 
L7 8.8255405E-19 
L7 9.1334429E-19 
17 8 . 0203536E-19 


6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1. 
6.3745737E-01 1 
6.3745737E-01 1 
6.3745737E-01 1 
6.3745737E-01 1 
6.3745737E-01 1 
6.3745737E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
6.5318334E-01 1 
1 6.5318334E-01 3 
1 6.5318334E-01 3 
( 6.5318334E-01 3 
t 6.5318334E-01 3 
I 6.5318334E-01 2 
i 6.5318334E-01 2 
i 6.5318334E-01 2 
J 6.5318334E-01 2 
i 6.5318334E-01 2 
3 6.5318334E-01 2 
3 6.5318334E-01 
B 6.5318334E-01 
8 6.5318334E-01 
8 6.5318334E-01 
8 6.5318334E-01 
8 6.5318334E-01 
8 6.5318334E-01 
8 7.1507531E-01 
.8 7.1507531E-01 
8 7.1507531E-01 
.8 7.1507531E-01 
,8 7.1507531E-01 
L8 7.1507531E-01 
L8 7.1507531E-01 
L8 7.1507531E-01 
L8 7.1507531E-01 

18 7.1507531E-01 

19 7.1507531E-01 
19 7.1507531E-01 
19 7.1507531E-01 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
! 1.4500000E+00 
’ 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
L 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 
1 1.4500000E+00 

I 1.4500000E+00 

II 1.4500000E+00 
Il 1.4500000E+00 
II 1.4500000E+00 
11 1.4500000E+00 
)1 1.4500000E+00 
)1 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
31 1.4500000E+00 
01 1.4500000E+00 
01 1.4500000E+00 
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3 . 2560001E+01 
3.3480000E+01 
3 . 4259998E+01 
3 . 5080002E+01 


1.7264085E-17 
1. 6822236E-17 
1. 6619893E-17 
1. 4581709E-17 


1.0100514E-18 

8.2477724E-19 

9.6755213E-19 

1.2997733E-18 


7.1507531E-01 

7.1507531E-01 

7.1507531E-01 

7.1507531E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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Table B4.2 Regridded spectrum of Alp Tau 


Wavelength 

urn 


1.25 

1.30 

1.35 

1.40 

1.45 

1.50 

1.55 

1.60 

1.65 

1.70 

1.75 

1.80 

1.85 

1.90 

1.95 

2.00 

2.05 

2.10 

2.15 

2.20 

2.25 

2.30 

2.35 

2.40 

2.45 

2.50 

2.55 

2.60 

2.65 

2.70 

2.75 

2.80 

2.85 

2.90 

2.95 

3.00 

3.05 

3.10 

3.15 

3.20 

3.25 


F- lambda 
W/cm2/um 


1.8608E-12 

1.7879E-12 

1.7308E-12 

1.6424E-12 

1.5685E-12 

1 , 5441E”12 

1.5443E-12 

1.5238E-12 

1.4914E-12 

1.3817E-12 

1.2609E-12 

1.1529E-12 

1 . 0643E-12 

9.7630E-13 

8.9425E-13 

8.2028E-13 

7.5413E-13 

6.9535E-13 

6.3799E-13 

5.9027E-13 

5 . 4506E”13 

4.6482E-13 

3.9169E-13 

3.5236E-13 

3.2970E-13 

3.1141E-13 

2 . 9606E-13 

2.8478E-13 

2.7464E-13 

2.6347E-13 

2.5257E-13 

2.4151E-13 

2.2882E-13 

2.1800E-13 

2 . 0632E-13 

1.9527E-13 

1.8445E-13 

1.7425E-13 

1. 6444E-13 

1.5554E-13 

1.4732E-13 


Err-F-lam 

W/cm2/um 


4.9002E-14 

4.7082E-14 

4 .5580E-14 

4.3252E-14 

4.1304E-14 

4 .0662E-14 

4.0668E-14 

4.0127E-14 

3.9274E-14 

3.6386E-14 

3.3205E-14 

3.0361E-14 

2.8028E-14 

2.5710E-14 

2.3549E-14 

2 . 1601E-14 

1.9859E-14 

1.8311E-14 

1.6801E-14 

1.5544E-14 

1.4354E-14 

1.2241E-14 

1.0315E-14 

9.2791E-15 

8.6824E-15 

8.2007E-15 

7.7963E-15 

7.4994E-15 

1.4515E-14 

1.3925E-14 

1.3349E-14 

9.5374E-15 

6.0258E-15 

5.7409E-15 

5.4331E-15 

5.1423E-15 

4.8574E-15 

4.5887E-15 

4.3303E-15 

4 . 0960E-15 

3.8794E-15 


Local bias 
% 


9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 


Global bias 
% 


1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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3.30 

3.35 

3.40 

3.45 

3.50 

3.55 

3.60 

3.65 

3.70 

3.75 

3.80 

3.85 

3.90 

3.95 

4.00 

4.05 

4.10 

4.15 

4.20 

4.25 

4.30 

4.35 

4.40 

4.45 

4.50 

4.55 

4.60 

4.65 

4.70 

4.75 

4.80 

4.85 

4.90 

4.95 

5.00 

5.05 

5.10 

5.15 

5.20 

5.25 

5.30 

5.35 

5.40 

5.45 

5.50 

5.55 

5.60 

5.65 

5.70 

5.75 

5.80 


1.3962E-13 

1. 3188E-13 

1.2471E-13 

1. 1845E-13 

1.1328E-13 

1.0728E-13 

1.0195E-13 

9.6780E-14 

9.2032E-14 

8.7704E-14 

8.3541E-14 

7.9840E-14 

7.5991E-14 

7.2193E-14 

6.8451E-14 

6.4279E-14 

6.0264E-14 

5.5673E-14 

5.1235E-14 

4.7469E-14 

4.4149E-14 

4.1055E-14 

3.8171E-14 

3.5481E-14 

3.2971E-14 

3.1081E-14 

3.0093E-14 

2.8184E-14 

2.7915E-14 

2.7580E-14 

2.7015E-14 

2.5719E-14 

2.4865E-14 

2.4040E-14 

2.3320E-14 

2.2539E-14 

2.1896E-14 

2.1430E-14 

2.0955E-14 

2.0514E-14 

1.9616E-14 

1.9132E-14 

1.8863E-14 

1.8338E-14 

1.7708E-14 

1.7357E-14 

1.6974E-14 

1.6511E-14 

1.6052E-14 

1.5796E-14 

1.5400E-14 


3.6768E-15 

3.4729E-15 

3.2842E-15 

3.1194E-15 

2.9830E-15 

2.8252E-15 

2. 6846E-15 

2.5486E-15 

2.4236E-15 

2.3096E-15 

2.2000E-15 

2.1025E-15 

2.0012E-15 

1.9011E-15 

1.8026E-15 

1.6927E-15 

1.5870E-15 

2.0455E-15 

3.6933E-15 

4.7397E-15 

4.2847E-15 

3.8636E-15 

3.4735E-15 

3.1123E-15 

2.7776E-15 

2.2758E-15 

1.2994E-15 

8.1560E-16 

8.7932E-16 

8.9467E-16 

8.8517E-16 

8.2697E-16 

7.7473E-16 

7.1817E-16 

4.6700E-16 

4.5234E-16 

4.2970E-16 

4.1858E-16 

4.0487E-16 

3.9334E-16 

3.8500E-16 

3. 6263E-16 

3.5938E-16 

3.5334E-16 

3.3632E-16 

3.3324E-16 

3.2563E-16 

3.0623E-16 

3.0696E-16 

3.0574E-16 

2.9480E-16 


9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.1231E-01 

9.3163E-01 

9.6383E-01 

9.9603E-01 

1.0282E+00 

1.0604E+00 

1.0926E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E-I-00 

1.1120E-I-00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 


1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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5.85 

5.90 

5.95 

6.00 

6.05 

6.10 

6.15 

6.20 

6.25 

6.30 

6.35 

6.40 

6.45 

6.50 

6.55 

6.60 

6.65 

6.70 

6.75 

6.80 

6.85 

6.90 

6.95 

7.00 

7.05 

7.10 

7.15 

7.20 

7.25 

7.30 

7.35 

7.40 

7.45 

7.50 

7.55 

7.60 

7.65 

7.70 

7.75 

7.80 

7.85 

7.90 

7.95 

8.00 

8.05 

8.10 

8.15 

8.20 

8.25 

8.30 

8.35 


1 . 5221E-14 

1.4710E-14 

1.4216E-14 

1.3884E-14 

1.3601E-14 

1.3206E-14 

1.2764E-14 

1.2334E-14 

1.1886E-14 

1.1432E-14 

1.1312E-14 

1.1242E-14 

1.0957E-14 

1. 0633E-14 

1.0151E-14 

9.8037E-15 

9.6227E-15 

9.2495E-15 

8.9393E-15 

8.7077E-15 

8.4669E-15 

8.2086E-15 

8 . 0641E-15 

7.8155E-15 

7.6382E-15 

7.4597E-15 

7.2551E-15 

7 .0392E-15 

6.8234E-15 

6.6229E-15 

6.4803E-15 

6.3112E-15 

6.1325E-15 

5.8758E-15 

5.7409E-15 

5.5331E-15 

5.2347E-15 

4 .9435E-15 

4 . 6682E-15 

4.5202E-15 

4.3772E-15 

4.1958E-15 

4 . 0600E-15 

3.9675E-15 

3.8750E-15 

3.7676E-15 

3.6891E-15 

3.6553E-15 

3.5859E-15 

3.5144E-15 

3.4554E-15 


2.9364E-16 

2.8344E-16 

2.7162E-16 

2.6316E-16 

2.6423E-16 

2.7501E-16 

2.6242E-16 

2.4045E-16 

2.2742E-16 

2.2299E-16 

2.1896E-16 

2.2550E-16 

2.2131E-16 

2 . 1586E—16 

2.0424E-16 

1.9781E-16 

2.0134E-16 

1.8571E-16 

1.7922E-16 

1.7568E-16 

1.6827E-16 

1.6017E-16 

1.5756E-16 

1.5638E-16 

1.5297E-16 

1.5041E-16 

1.4377E-16 

1.3553E-16 

1.2800E-16 

1.2638E-16 

1.2699E-16 

1.2462E-16 

1.2044E-16 

1.1472E-16 

1.0918E-16 

1.0624E-16 

1.0231E-16 

9.8583E-17 

9.1645E-17 

8.7998E-17 

7 . 1907E-17 

6.8699E-17 

6.5085E-17 

6.3885E-17 

6.3187E-17 

6.0643E-17 

5.9126E-17 

5.9214E-17 

5.8285E-17 

5 . 6166E“17 

5.5726E-17 


1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1. 1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1. 1120E+00 

1. 1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

1.1120E+00 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1 . 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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8.40 

8.45 

8.50 

8.55 

8.60 

8.65 

8.70 

8.75 

8.80 

8.85 

8.90 

8.95 

9.00 

9.05 

9.10 

9.15 

9.20 

9.25 

9.30 

9.35 

9.40 

9.45 

9.50 

9.55 

9.60 

9.65 

9.70 

9.75 

9.80 

9.85 

9.90 

9.95 

10.00 

10.05 

10.10 

10.15 

10.20 

10.25 

10.30 

10.35 

10.40 

10.45 

10.50 

10.55 

10.60 

10.65 

10.70 

10.75 

10.80 

10.85 

10.90 


3.3957E-15 

3.3302E-15 

3.2663E-15 

3.2040E-15 

3.1473E-15 

3.0710E-15 

2.9831E-15 

2.9341E-15 

2.8893E-15 

2.8350E-15 

2.7842E-15 

2.7371E-15 

2.6802E-15 

2.6297E-15 

2.5779E-15 

2.5213E-15 

2.4810E-15 

2.4392E-15 

2.4033E-15 

2.3390E-15 

2.2980E-15 

2.2720E-15 

2.2438E-15 

2.1854E-15 

2.1560E-15 

2.1166E-15 

2.0810E-15 

2.0348E-15 

1.9899E-15 

1.9515E-15 

1.9201E-15 

1.8925E-15 

1.8657E-15 

1.8392E-15 

1.8092E-15 

1.7773E-15 

1.7507E-15 

1.7217E-15 

1. 6946E-15 

1.6556E-15 

1.6401E-15 

1.6057E-15 

1.5888E-15 

1.5547E-15 

1.5353E-15 

1.5067E-15 

1.4794E-15 

1.4420E-15 

1.4221E-15 

1.4093E-15 

1. 3958E-15 


5.6567E-17 

5.4246E-17 

5.2756E-17 

5.2094E-17 

5.0841E-17 

4.9295E-17 

4.7702E-17 

4.7385E-17 

4.7477E-17 

4.5939E-17 

4.4536E-17 

4.3268E-17 

4.2478E-17 

4.1202E-17 

4.0455E-17 

3.9713E-17 

3.9167E-17 

3.8257E-17 

3.7849E-17 

3.7112E-17 

3.6643E-17 

3.6409E-17 

3.5766E-17 

3.4757E-17 

3.4290E-17 

3.3900E-17 

3.3206E-17 

3.2561E-17 

3.1933E-17 

3.1290E-17 

3.0578E-17 

3.0162E-17 

2.9470E-17 

2.9168E-17 

2.8595E-17 

2.7922E-17 

2.7594E-17 

2.7077E-17 

2.6904E-17 

2.6267E-17 

2.5930E-17 

2.5375E-17 

2.5195E-17 

2.4693E-17 

2.4291E-17 

2.3723E-17 

2.3390E-17 

2.3006E-17 

2.2562E-17 

2.2533E-17 

2.2083E-17 


6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E~01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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10.95 

11.00 

11.05 

11.10 

11.15 

11.20 

11.25 

11.30 

11.35 

11.40 

11.45 

11.50 

11.55 

11.60 

11.65 

11.70 

11.75 

11.80 

11.85 

11.90 

11.95 

12.00 

12.05 

12.10 

12.15 

12.20 

12.25 

12.30 

12.35 

12.40 

12.45 

12.50 

12.55 

12.60 

12.65 

12.70 

12.75 

12.80 

12.85 

12.90 

12.95 

13.00 

13.05 

13.10 

13.15 

13.20 

13.25 

13.30 

13.35 

13.40 

13.45 


1.3688E-15 

1.3468E-15 

1.3249E-15 

1.2956E-15 

1.2694E-15 

1.2489E-15 

1.2258E-15 

1 . 1892E-15 

1.1757E-15 

1.1680E-15 

1.1522E-15 

1.1262E-15 

1.1035E-15 

1.0856E-15 

1.0688E-15 

1.0569E-15 

1.0329E-15 

1. 0200E-15 

1. 0045E-15 

9.8469E-16 

9 .7344E-16 

9.5594E-16 

9.3645E-16 

9.1355E-16 

9.0382E-16 

8.8612E-16 

8.6676E-16 

8.6361E-16 

8.5348E-16 

8.2549E-16 

8.1979E-16 

8 . llOOE-16 

7 .9778E-16 

7.7797E-16 

7 .5896E-16 

7.5568E-16 

7.4796E-16 

7 .3046E-16 

7.3334E-16 

7.1307E-16 

7 .0260E-16 

6.9022E-16 

6.8057E-16 

6.6975E-16 

6.5775E-16 

6.4599E-16 

6.3448E-16 

6.2320E-16 

6.1215E-16 

6.0133E-16 

5.9333E-16 


2.1707E-17 

2.1318E-17 

2.0925E-17 

2.0672E-17 

2.0242E-17 

1.9794E-17 

1.9417E-17 

1.8984E-17 

1.8722E-17 

1.8626E-17 

1.8219E-17 

1.7862E-17 

1.7596E-17 

1.7576E-17 

1.7228E-17 

1.6845E-17 

1.6450E-17 

1.6287E-17 

1.5945E-17 

1.5727E-17 

1.5493E-17 

1.5486E-17 

1.5078E-17 

1.4721E-17 

1.4462E-17 

1.4119E-17 

1.3886E-17 

1.3787E-17 

1.3576E-17 

1.3595E-17 

1.3251E-17 

1.3266E-17 

1.2982E-17 

1.2699E-17 

1.2509E-17 

1.2080E-17 

1.2285E-17 

1.1856E-17 

1.1763E-17 

1.1797E-17 

1.2023E-17 

1.1724E-17 

1.2918E-17 

1.5215E-17 

1.5004E-17 

1.4797E-17 

1.4593E-17 

1.4393E-17 

1.4197E-17 

1.4004E-17 

1.3866E-17 


6.3160E-01 

6.3160E-01 

6^3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3160E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1 . 4500E+00 

1. 4500E+00 
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13.50 

13.55 

13.60 

13.65 

13.70 

13.75 

13.80 

13.85 

13.90 

13.95 

14.00 

14.05 

14.10 

14.15 

14.20 

14.25 

14.30 

14.35 

14.40 

14.45 

14.50 

14.55 

14.60 

14.65 

14.70 

14.75 

14.80 

14.85 

14.90 

14.95 

15.00 

15.05 

15.10 

15.15 

15.20 

15.25 

15.30 

15.35 

15.40 

15.45 

15.50 

15.55 

15.60 

15.65 

15.70 

15.75 

15.80 

15.85 

15.90 

15.95 

16.00 


5.8636E-16 

5.7951E-16 

5.7276E-16 

5.6611E-16 

5.5957E-16 

5.5207E-16 

5.4374E-16 

5.3556E-16 

5.2754E-16 

5.1966E-16 

5.1193E-16 

5.0432E-16 

4.9684E-16 

4.8949E-16 

4.8228E-16 

4.7520E-16 

4.6824E-16 

4.6155E-16 

4.5511E-16 

4.4878E-16 

4.4257E-16 

4.3646E-16 

4.3045E-16 

4.2486E-16 

4.1951E-16 

4.1425E-16 

4.0908E-16 

4.0399E-16 

3.9897E-16 

3.9321E-16 

3.8751E-16 

3.8191E-16 

3.7641E-16 

3.7100E-16 

3.6592E-16 

3.6135E-16 

3.5685E-16 

3.5241E-16 

3.4805E-16 

3.4376E-16 

3.4043E-16 

3.3732E-16 

3.3425E-16 

3.3121E-16 

3.2821E-16 

3.2440E-16 

3.1959E-16 

3.1487E-16 

3.1023E-16 

3 . 0566E-16 

3.0129E-16 


1.3748E-17 

1.3631E-17 

1.3515E-17 

1.3400E-17 

1.3287E-17 

1.3148E-17 

1.2987E-17 

1.2829E-17 

1.2674E-17 

1.2521E-17 

1.2370E-17 

1.2216E-17 

1.2057E-17 

1.1901E-17 

1.1748E-17 

1.1597E-17 

1.1448E-17 

1.1315E-17 

1.1197E-17 

1.1081E-17 

1.0966E-17 

1.0853E-17 

1.0741E-17 

1.0630E-17 

1.0521E-17 

1.0413E-17 

1.0306E-17 

1.0201E-17 

1.0097E-17 

9.9726E-18 

9.8493E-18 

9.7278E-18 

9.6083E-18 

9.4906E-18 

9.3816E-18 

9.2863E-18 

9.1922E-18 

9.0994E-18 

9. 0079E-18 

8.9175E-18 

8.8356E-18 

8.7561E-18 

8.6776E-18 

8.5999E-18 

8.5232E-18 

8.4279E-18 

8.3093E-18 

8.1928E-18 

8.0782E-18 

7.9655E-18 

7.8577E-18 


6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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16.05 

16.10 

16.15 

16.20 

16.25 

16.30 

16.35 

16.40 

16.45 

16.50 

16.55 

16.60 

16.65 

16.70 

16.75 

16.80 

16.85 

16.90 

16.95 

17.00 

17.05 

17.10 

17.15 

17.20 

17.25 

17.30 

17.35 

17.40 

17.45 

17.50 

17.55 

17.60 

17.65 

17.70 

17.75 

17.80 

17.85 

17.90 

17.95 

18.00 

18.05 

18.10 

18.15 

18.20 

18.25 

18.30 

18.35 

18.40 

18.45 

18.50 

18.55 


2.9788E-16 

2.9452E-16 

2.9120E-16 

2.8793E-16 

2.8471E-16 

2 . 8055E-16 

2.7634E-16 

2.7220E-16 

2 .6814E-16 

2 . 6414E-16 

2.6032E-16 

2.5661E-16 

2.5295E-16 

2 .4935E-16 

2.4581E-16 

2.4313E-16 

2 . 4087E-16 

2.3863E-16 

2.3641E-16 

2.3423E-16 

2.3154E-16 

2.2866E-16 

2.2583E-16 

2.2304E-16 

2.2029E-16 

2.1827E-16 

2.1646E-16 

2.1467E-16 

2.1290E-16 

2.1115E-16 

2.0833E-16 

2.0548E-16 

2.0267E-16 

1.9991E-16 

1.9743E-16 

1.9617E-16 

1.9325E-16 

1.9099E-16 

1.8876E-16 

1.8691E-16 

1.8526E-16 

1.8410E-16 

1.8377E-16 

1.8116E-16 

1.7858E-16 

1.7611E-16 

1.7370E-16 

1.7101E-16 

1.6910E-16 

1.6723E-16 

1.6548E-16 


7.7742E-18 

7.6917E-18 

7.6105E-18 

7 .5303E-18 

7.4513E-18 

7.0425E-18 

6.6065E-18 

6.1804E-18 

5.7638E-18 

5.3566E-18 

5.2054E-18 

5.1343E-18 

5.0644E-18 

4.9955E-18 

4.9278E-18 

4.8824E-18 

4.8474E-18 

4.8128E-18 

4.7785E-18 

4.7444E-18 

4.7044E-18 

4.6622E-18 

4.6205E-18 

4.5792E-18 

4.5385E-18 

4 . 5090E-18 

4.4828E-18 

4.4567E-18 

4.4308E-18 

4.4051E-18 

4.3670E-18 

4.3286E-18 

4.2906E-18 

4.2531E-18 

4.0946E-18 

3.3293E-18 

3.2669E-18 

3.2580E-18 

3.2489E-18 

3.2781E-18 

3.3263E-18 

3.3338E-18 

3.2507E-18 

3.2578E-18 

3.2645E-18 

3.2505E-18 

3.2309E-18 

3.2284E-18 

3.0626E-18 

2.9001E-18 

2.8678E-18 


6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3746E-01 

6.3969E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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18.60 

18.65 

18.70 

18.75 

18.80 

18.85 

18.90 

18.95 

19.00 

19.05 

19.10 

19.15 

19.20 

19.25 

19.30 

19.35 

19.40 

19.45 

19.50 

19.55 

19.60 

19.65 

19.70 

19.75 

19.80 

19.55 

19.90 

19.95 

20.00 

20.05 

20.10 

20.15 

20.20 

20.25 

20.30 

20.35 

20.40 

20.45 

20.50 

20.55 

20.60 

20.65 

20.70 

20.75 

20.80 

20.85 

20.90 

20.95 

21.00 

21.05 

21.10 


1.6379E-16 

1.6242E-16 

1.6115E-16 

1.5868E-16 

1.5624E-16 

1.5528E-16 

1.5453E-16 

1.5280E-16 

1.5148E-16 

1.5221E-16 

1.5287E-16 

1.5120E-16 

1.4954E-16 

1.4622E-16 

1.4350E-16 

1.4087E-16 

1.3994E-16 

1.3902E-16 

1.3736E-16 

1.3531E-16 

1.3415E-16 

1.3332E-16 

1.3204E-16 

1.2991E-16 

1.2781E-16 

1.2780E-16 

1.2752E-16 

1.2721E-16 

1.2638E-16 

1.2513E-16 

1.2389E-16 

1.2267E-16 

1.2146E-16 

1.2027E-16 

1.1910E-16 

1.1793E-16 

1.1677E-16 

1.1561E-16 

1.1447E-16 

1.1334E-16 

1.1222E-16 

1.1112E-16 

1. 1003E-16 

1.0895E-16 

1.0789E-16 

1.0684E-16 

1.0580E-16 

1.0477E-16 

1.0376E-16 

1.0276E-16 

1.0177E-16 


2.8801E-18 

3.0783E-18 

3.4319E-18 

3.2733E-18 

3.1178E-18 

3.2345E-18 

3.3868E-18 

3.1583E-18 

2.8580E-18 

3.0255E-18 

3.1836E-18 

3.0423E-18 

2.9036E-18 

3.0032E-18 

3.0963E-18 

3.1841E-18 

3.1626E-18 

3.1413E-18 

3.0362E-18 

2.8876E-18 

2.7478E-18 

2.6130E-18 

2.5512E-18 

2.6218E-18 

2.6909E-18 

2.4981E-18 

2.6585E-18 

2.8480E-18 

2.9028E-18 

2.8458E-18 

2.7897E-18 

2.7345E-18 

2.6802E-18 

2.6268E-18 

2.5742E-18 

2.5225E-18 

2.4917E-18 

2.4913E-18 

2.4907E-18 

2.4900E-18 

2.4891E-18 

2.4881E-18 

2.4869E-18 

2.4856E-18 

2.4841E-18 

2.4824E-18 

2.4807E-18 

2.4788E-18 

2.4767E-18 

2.4745E-18 

2.4723E-18 


6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5318E-01 

6.5728E-01 

6.6489E-01 

6.7249E-01 

6.8010E-01 

6.8770E-01 

6.9530E-01 

7.0291E-01 

7.1051E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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21. 

15 

21. 

20 

21. 

25 

21. 

30 

21. 

35 

21. 

40 

21. 

45 

21. 

50 

21. 

55 

21. 

.60 

21. 

,65 

21 

.70 

21 

.75 

21 

.80 

21 

.85 

21 

.90 

21 

.95 

22 

.00 

22 

.05 

22 

.10 


22.15 
22.20 
22.25 
22.30 
22.35 
22.40 
22.45 
22.50 
22.55 
22.60 
22.65 
22.70 
22.75 
22.80 
22.85 
22.90 
22.95 
23.00 
23.05 
23.10 
23.15 
23.20 
23.25 
23.30 
23.35 
23.40 
23.45 
23.50 
23.55 
23.60 
23 . 65 


1.0079E-16 

9.9828E-17 

9.8873E-17 

9.7930E-17 

9.6998E-17 

9.6077E-17 

9.5167E-17 

9.4268E-17 

9.3379E-17 

9.2500E-17 

9. 1632E-17 

9.0774E-17 

8.9918E-17 

8.9067E-17 

8.8226E-17 

8.7395E-17 

8.6574E-17 

8.5762E-17 

8.4959E-17 

8 .4166E-17 

8.3381E-17 

8.2606E-17 

8.1840E-17 

8. 1082E-17 

8.0333E-17 

7 .9592E-17 

7.8860E-17 

7.8136E-17 

7 .7429E-17 

7.6764E-17 

7.6105E-17 

7.5454E-17 

7 .4810E-17 

7.4173E-17 

7 .3543E-17 

7 .2919E-17 

7.2303E-17 

7.1692E-17 

7.1089E-17 

7.0491E-17 

6.9900E-17 

6.9315E-17 

6.8737E-17 

6.8164E-17 

6.7598E-17 

6.7037E-17 

6.6482E-17 

6.5933E-17 

6. 5390E-17 

6.4864E-17 

6.4392E-17 


2.4698E-18 

2.4673E-18 

2.4647E-18 

2.4619E-18 

2.4590E-18 

2.4560E-18 

2.4530E-18 

2.4498E-18 

2 .4465E-18 

2.4431E-18 

2.4396E-18 

2.4361E-18 

2.4189E-18 

2.3930E-18 

2.3675E-18 

2.3422E-18 

2.3173E-18 

2.2926E-18 

2.2683E-18 

2.2442E-18 

2 . 2205E-18 

2.1970E-18 

2.1739E-18 

2.1510E-18 

2.1284E-18 

2 . 1061E-18 

2.0840E-18 

2.0622E-18 

2.0421E-18 

2.0276E-18 

2.0133E-18 

1.9992E-18 

1.9851E-18 

1.9713E-18 

1.9575E-18 

1.9438E-18 

1.9303E-18 

1.9169E-18 

1.9037E-18 

1.8905E-18 

1.8775E-18 

1.8646E-18 

1.8518E-18 

1.8391E-18 

1.8266E-18 

1.8141E-18 

1.8018E-18 

1.7896E-18 

1.7775E-18 

1.7662E-18 

1.7581E-18 


7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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23.70 

23.75 

23.80 

23.85 

23.90 

23.95 

24.00 

24.05 

24.10 

24.15 

24.20 

24.25 

24.30 

24.35 

24.40 

24.45 

24.50 

24.55 

24.60 

24.65 

24.70 

24.75 

24.80 

24.85 

24.90 

24.95 

25.00 

25.05 

25.10 

25.15 

25.20 

25.25 

25.30 

25.35 

25.40 

25.45 

25.50 

25.55 

25.60 

25.65 

25.70 

25.75 

25.80 

25.85 

25.90 

25.95 

26.00 

26.05 

26.10 

26.15 

26.20 


6.3923E-17 

1.7500E-18 

6.3459E-17 

1.7420E-18 

6.3000E-17 

1.7339E-18 

6.2545E-17 

1.7260E-18 

6.2094E-17 

1.7181E-18 

6.1648E-17 

1.7102E-18 

6.1205E-17 

1.7024E-18 

6.0767E-17 

1.6946E-18 

6.0333E-17 

1.6868E-18 

5.9903E-17 

1.6791E-18 

5.9477E-17 

1.6714E-18 

5.9055E-17 

1.6638E-18 

5.8636E-17 

1.6562E-18 

5.8222E-17 

1.6487E-18 

5.7812E-17 

1.6411E-18 

5.7405E-17 

1.6337E-18 

5.7002E-17 

1.6263E-18 

5.6522E-17 

1.6221E-18 

5.6026E-17 

1.6188E-18 

5.5536E-17 

1.6154E-18 

5.5051E-17 

1.6120E-18 

5.4571E-17 

1.6086E-18 

5.4096E-17 

1.6052E-18 

5.3626E-17 

1.6017E-18 

5.3161E-17 

1.5982E-18 

5.2701E-17 

1.5947E-18 

5.2245E-17 

1.5912E-18 

5.1795E-17 

1.5876E-18 

5.1349E-17 

1.5841E-18 

5.0907E-17 

1.5805E-18 

5.0470E-17 

1.5769E-18 

5.0038E-17 

1.5733E-18 

4.9610E-17 

1.5696E-18 

4.9187E-17 

1.5660E-18 

4.8782E-17 

1.5605E-18 

4.8437E-17 

1.5476E-18 

4.8095E-17 

1.5349E-18 

4.7756E-17 

1.5223E-18 

4.7420E-17 

1.5098E-18 

4.7087E-17 

1.4974E-18 

4.6757E-17 

1.4852E-18 

4.6430E-17 

1.4731E-18 

4.6107E-17 

1.4611E-18 

4.5786E-17 

1.4492E-18 

4.5468E-17 

1.4375E-18 

4.5152E-17 

1.4259E-18 

4.4840E-17 

1.4143E-18 

4.4530E-17 

1.4029E-18 

4.4224E-17 

1.3916E-18 

4.3920E-17 

1.3805E-18 

4.3618E-17 

1.3694E-18 


7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 

7.1508E-01 

1.4500E+00 
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26.25 

26.30 

26.35 

26.40 

26.45 

26.50 

26.55 
26.60 

26.65 

26.70 

26.75 
26.80 

26.85 

26.90 

26.95 

27.00 

27.05 

27.10 

27.15 
27.20 

27.25 

27.30 

27.35 

27.40 

27.45 

27.50 

27.55 
27.60 

27.65 

27.70 

27.75 
27.80 

27.85 

27.90 

27.95 

28.00 

28.05 

28.10 

28.15 
28.20 

28.25 
28.30 

28.35 
28.40 
28.45 

28.50 
28.55 
28.60 
28.65 

28.70 

28.75 


4.3320E-17 

4.3023E-17 

4.2730E-17 

4.2270E-17 

4.1816E-17 

4.1366E-17 

4.0921E-17 

4.0481E-17 

4.0047E-17 

3.9616E-17 

3.9191E-17 

3.8770E-17 

3.8354E-17 

3.7943E-17 

3.7536E-17 

3.7133E-17 

3.6735E-17 

3.6341E-17 

3.5952E-17 

3.5567E-17 

3.5186E-17 

3.4870E-17 

3.4597E-17 

3.4327E-17 

3.4060E-17 

3.3795E-17 

3.3532E-17 

3.3272E-17 

3.3015E-17 

3.2760E-17 

3.2507E-17 

3.2257E-17 

3.2009E-17 

3.1763E-17 

3.1519E-17 

3.1278E-17 

3.1039E-17 

3.0802E-17 

3.0610E-17 

3.0483E-17 

3.0356E-17 

3.0230E-17 

3.0105E-17 

2.9980E-17 

2.9856E-17 

2.9732E-17 

2.9609E-17 

2.9487E-17 

2.9365E-17 

2.9244E-17 

2.9124E-17 


1.3584E-18 

1.3476E-18 

1.3368E-18 

1.3501E-18 

1.3632E-18 

1.3760E-18 

1.3886E-18 

1.4009E-18 

1.4130E-18 

1.4249E-18 

1.4365E-18 

1.4478E-18 

1.4590E-18 

1.4699E-18 

1.4806E-18 

1.4911E-18 

1.5014E-18 

1.5114E-18 

1.5213E-18 

1.5309E-18 

1.5403E-18 

1.5351E-18 

1.5202E-18 

1.5055E-18 

1.4910E-18 

1.4766E-18 

1.4624E-18 

1.4483E-18 

1.4343E-18 

1.4205E-18 

1.4069E-18 

1.3934E-18 

1.3800E-18 

1.3668E-18 

1.3537E-18 

1.3407E-18 

1.3279E-18 

1.3152E-18 

1.3021E-18 

1.2884E-18 

1.2749E-18 

1.2615E-18 

1.2482E-18 

1.2351E-18 

1.2221E-18 

1.2093E-18 

1.1966E-18 

1.1840E-18 

1.1716E-18 

1.1592E-18 

1.1471E-18 


7.1508E-01 

7.1508E-01 

7 . 1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 


1.4500E+00 

1.4500E+00 

1.450OE+OO 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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28.80 

28.85 

28.90 

28.95 

29.00 

29.05 

29.10 

29.15 

29.20 

29.25 

29.30 

29.35 

29.40 

29.45 

29.50 

29.55 

29.60 

29.65 

29.70 

29.75 

29.80 

29.85 

29.90 

29.95 

30.00 

30.05 

30.10 

30.15 

30.20 

30.25 

30.30 

30.35 

30.40 

30.45 

30.50 

30.55 

30.60 

30.65 

30.70 

30.75 

30.80 

30.85 

30.90 

30.95 

31.00 

31.05 

31.10 

31.15 

31.20 

31.25 

31.30 


2.9004E-17 1.1350E-18 

2.8885E-17 1.1231E-18 

2.8766E-17 1.1113E-18 

2.8648E-17 1.0996E-18 

2.8531E-17 1.0880E-18 

2.8414E-17 1.0766E-18 

2.8248E-17 1.0652E-18 

2.8008E-17 1.0539E-18 

2.7771E-17 1.0427E-18 

2.7536E-17 1.0317E-18 

2.7304E-17 1.0207E-18 

2.7073E-17 1.0099E-18 

2.6845E-17 9.9917E-19 

2.6619E-17 9.8856E-19 

2.6395E-17 9.7806E-19 

2.6173E-17 9.6766E-19 

2.5953E-17 9.5737E-19 

2.5736E-17 9.4719E-19 

2.5520E-17 9.3712E-19 

2.5306E-17 9.2714E-19 

2.5095E-17 9.1727E-19 

2 . 4885E-17 9 . 0750E-19 

2.4677E-17 8.9782E-19 

2.4472E-17 8.8825E-19 

2.4283E-17 8.8350E-19 

2.4118E-17 8.8582E-19 

2.3954E-17 8.8809E-19 

2.3792E-17 8.9029E>19 

2.3632E-17 8.9244E-19 

2.3472E-17 8.9453E-19 

2.3314E-17 8.9656E-19 

2.3158E-17 8.9853E-19 

2.3002E-17 9.0046E-19 

2.2848E-17 9.0232E-19 

2.2695E-17 9.0414E-19 

2.2544E-17 9.0590E-19 

2.2393E-17 9.0761E-19 

2.2244E-17 9.0927E-19 

2.2096E-17 9.1087E-19 

2.1950E-17 9.1243E-19 

2.1802E-17 9.1087E-19 

2.1652E-17 9.0470E-19 

2.1504E-17 8.9859E-19 

2.1356E-17 8.9253E-19 

2.1210E-17 8.8652E-19 

2.1065E-17 8.8056E-19 

2.0922E-17 8.7464E-19 

2.0779E-17 8.6878E-19 

2.0638E-17 8.6296E-19 

2.0498E-17 8.5720E-19 

2.0359E-17 8.5147E-19 


7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 

7.1508E-01 1.4500E+00 
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31.35 

31.40 

31.45 

31.50 

31.55 

31.60 

31.65 

31.70 

31.75 

31.80 

31.85 

31.90 

31.95 

32.00 

32.05 

32.10 

32.15 

32.20 

32.25 

32.30 

32.35 

32.40 

32.45 

32.50 

32.55 

32.60 

32.65 

32.70 

32.75 

32.80 

32.85 

32.90 

32.95 

33.00 

33.05 

33.10 

33.15 

33.20 

33.25 

33.30 

33.35 

33.40 

33.45 

33.50 

33.55 

33.60 

33.65 

33.70 

33.75 

33.80 

33.85 


2.0221E-17 

2 . 0084E-17 

1.9948E-17 

1.9814E-17 

1.9680E-17 

1.9548E-17 

1.9417E-17 

1.9287E-17 

1.9158E-17 

1.9034E-17 

1.8911E-17 

1.8788E-17 

1.8667E-17 

1.8547E-17 

1.8428E-17 

1.8310E-17 

1.8192E-17 

1.8076E-17 

1.7960E-17 

1.7846E-17 

1.7732E-17 

1.7619E-17 

1.7507E-17 

1.7396E-17 

1.7286E-17 

1.7246E-17 

1.7224E-17 

1.7201E-17 

1.7178E-17 

1.7155E-17 

1.7131E-17 

1.7108E-17 

1.7084E-17 

1.7060E-17 

1.7036E-17 

1.7012E-17 

1.6988E-17 

1.6963E-17 

1.6938E-17 

1.6913E-17 

1. 6888E-17 

1.6863E-17 

1.6838E-17 

1.6818E-17 

1.6807E-17 

1.6796E-17 

1.6784E-17 

1.6772E-17 

1.6760E-17 

1.6748E-17 

1.6735E-17 


8.4580E-19 

8.4017E-19 

8.3459E-19 

8.2905E-19 

8.2356E-19 

8 . 18 HE- 19 

8.1271E-19 

8.0735E-19 

8.0204E-19 

8.1633E-19 

8.3042E-19 

8.4432E-19 

8.5801E-19 

8.7151E-19 

8.8482E-19 

8.9794E-19 

9. 1086E-19 

9.2361E-19 

9.3616E-19 

9.4854E-19 

9.6074E-19 

9.7275E-19 

9.8460E-19 

9.9627E-19 

1.0078E-18 

1.0013E-18 

9.9044E-19 

9.7970E-19 

9.6905E-19 

9 . 5851E-19 

9.4807E-19 

9.3773E-19 

9.2749E-19 

9 . 1735E-19 

9.0730E-19 

8.9735E-19 

8.8750E-19 

8.7774E-19 

8 . 6807E-19 

8 . 5850E-19 

8.4901E-19 

8.3962E-19 

8.3032E-19 

8.2885E-19 

8.3893E-19 

8.4887E-19 

8.5867E-19 

8.6833E-19 

8.7786E-19 

8.8725E-19 

8.9650E-19 


7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7 .1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 

7.1508E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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33.90 

1.6722E-17 

33.95 

1.6709E-17 

34.00 

1.6695E-17 

34.05 

1.6681E-17 

34.10 

1.6667E-17 

34.15 

1.6652E-17 

34.20 

1.6638E-17 

34.25 

1.6623E-17 

34.30 

1.6514E-17 

34.35 

1.6382E-17 

34.40 

1.6252E-17 

34.45 

1.6122E-17 

34.50 

1.5994E-17 

34.55 

1.5867E-17 

34.60 

1.5741E-17 

34.65 

1.5615E-17 

34.70 

1.5491E-17 

34.75 

1.5368E-17 

34.80 

1.5246E-17 

34.85 

1.5125E-17 

34.90 

1.5005E-17 

34.95 

1.4886E-17 

35.00 

1.4768E-17 


9.0562E-19 

7.1508E-01 

9.1462E-19 

7.1508E-01 

9.2348E-19 

7.1508E-01 

9.3222E-19 

7.1508E-01 

9.4083E-19 

7.1508E-01 

9.4931E-19 

7.1508E-01 

9.5768E-19 

7.1508E-01 

9.6592E-19 

7.1508E“01 

9.8544E-19 

7.1508E-01 

1.0075E-18 

7.1508E-01 

1.0294E-18 

7.1508E-01 

1.0509E-18 

7.1508E-01 

1.0722E-18 

7.1508E-01 

1.0932E-18 

7.1508E-01 

1.1139E-18 

7.1508E-01 

1.1344E-18 

7.1508E-01 

1.1546E-18 

7.1508E-01 

1.1745E-18 

7.1508E-01 

1.1942E-18 

7.1508E-01 

1.2136E-18 

7.1508E-01 

1.2328E-18 

7.1508E-01 

1.2517E-18 

7.1508E-01 

1.2704E-18 

7.1508E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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Table B5.1 Spectrvua of BETA PEG 


(rescaled spectral fragments) 


3-10-92 

Bet Peg photometry file: 


photometry actually used to construct 
the spectrum. 


Name FWHM Mag.+/“Unc. 


Kn 0.0488 -2.33 0.01 

Ln 0.1443 -2.49 0.01 

M 0.6677 -2.12 0.02 

8.7 1.1576 -2.39 0.01 

11.7 1.2008 -2.47 0.01 


Eff Wvl 
(Vega) 
(urn) 
2.208 
3.782 
4.758 
8.753 
11.650 


Eff Wvl 
(Star) 
(urn) 
2.205 
3.763 
4.720 
8.727 
11.621 


Eff Wvl 
(flat) 
(urn) 
2.204 
3.764 
4.756 
8.778 
11.673 


F-lam 

W/cm2/im 

3.37E-13 

5.11E-14 

1.50E-14 

1.77E-15 

6.14E-16 


spectral fragments and portions of these actually used in the 
observed spectrum. 


Fragment 

NIR 

KAO-5-8 

8-13 

liRS 

LONG 


Reference 

1 

2 

3 

4 

5 


Total range 
(urn) 

1.22- 5.70 

5.23- 8.06 
7.50-13.07 
7.67-22.74 
1.25-35.00 


Start and stop 
wavelengths (um) 
1.22- 5.14 
all 

8.13-13.07 

13.10-21.00 

19.45-35.00 


References: Ad.J. Supply 41, 501. 

1. strecker, Erickson, and KAO 'flight (Bet Peg cf. 

2. NASA-Ames data -1^28 and 28-29, 1990 KAO flights 

Alp Lyr) and from Nov. 27-28 ana 

(Bet Peg cf. ''*“>• ,.90 eggs data of M. Barlow (priv. 

3 . From UKIRT data °f data of Oct. 11 and 14, 


4. 

5, 


1990 


il^t Pl2 ci A?p Tai) ii: Bartows CGS3 data 

(privJ^om io MC) aSd previously defined Alp Tau 8-13 

IRAS lc^“S«lution SPactromet^ S^eSI^.^hJ^I-Sray, and 

""^*^’'le5;rnf8rhSer"Ae?rop“«; .Iv. test fitting 
diam4ter is 16.95 milliarcsec. 
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Observed spectrum of Bet Peg (674 rows, 5 columns) 


Wavelength F-lambda 

um W/cm2/um 

1.2199999E+00 9 . 2419822E-13 
1.2399999E+00 9 . 1243267E-13 
1.2599999E+00 9 . 0276343E-13 
1.2799999E+00 8 . 9832238E-13 
1.3000000E+00 8.9597237E-13 
1.3199999E+00 8 . 9466759E-13 
1.3399999E+00 8 . 9127604E-13 
1.3599999E+00 8 . 7849622E-13 
1.3799999E+00 8 . 5529327E-13 
1.3999999E+00 8 . 3210381E-13 
1.4200000E+00 8.3186111E-13 
1.4399999E+00 8 . 2173694E-13 
1.4599999E+00 8 . 0536988E-13 
1.4799999E+00 8 . 1196947E-13 
1.4999999E+00 8 . 3122024E-13 
1.5199999E+00 8 . 3579666E-13 
1.5400000E+00 8.3721046E-13 
1.5599999E+00 8 . 3647146E-13 
1.5799999E+00 8 . 3516234E-13 
1.5999999E+00 8 . 3597295E-13 
1.6199999E+00 8 . 3890138E-13 
1.6399999E+00 8 . 3653332E-13 
1.6600000E+00 8.1511198E-13 
1.6799999E+00 7 . 9224008E-13 
1.6999999E+00 7 . 6938385E-13 
1.7199999E+00 7 . 4031303E-13 
1.7399999E+00 7 . 1346368E-13 
1.7599999E+00 6 . 8882194E-13 
1.7800000E+00 6. 6428433E-13 
1.8000000E+00 6.4031918E-13 
1.8199999E+00 6 . 1906085E-13 
1.8399999E+00 5 . 9887100E-13 
1.8599999E+00 5 . 7870690E-13 
1.8799999E+00 5 . 6064870E-13 
1.9000000E+00 5.4365290E-13 
1.9200000E+00 5.2565781E-13 
1.9399999E+00 5 . 1008855E-13 
1.9599999E+00 4 . 9555743E-13 
1.9799999E+00 4 . 7998655E-13 
1.9999999E+00 4 . 6649278E-13 
2.0200000E+00 4 . 5092036E-13 
2.0400000E+00 4 . 3742511E-13 
2.0599999E+00 4 . 2496825E-13 
2.0799999E+00 4 . 1354970E-13 
2.0999999E+00 4 . 0005244E-13 
2.1199999E+00 3 . 8967175E-13 


Err-F-lam Local bias 
W/cm2/um % 

2 .4289053E-14 8 . 9695203E-01 
2. 3979840E-14 8 . 9695203E-01 
2.3725720E-14 8.9695203E-01 
2.3609004E-14 8 . 9695203E-01 
2.3547243E-14 8 . 9695203E-01 
2.3512952E-14 8 . 9695203E-01 
2.3423817E-14 8 . 9695203E-01 
2.3087948E-14 8.9695203E-01 
2.2478147E-14 8 . 9695203E-01 
2.1868700E-14 8.9695203E-01 
2.1862322E-14 8 . 9695203E-01 
2.1596245E-14 8.9695203E-01 
2.1166100E-14 8.9695203E-01 
2.1339545E-14 8 . 9695203E-01 
2.1845478E-14 8 . 9695203E-01 
2.1965751E-14 8 . 9695203E-01 
2.2002909E-14 8.9695203E-01 
2.1983487E-14 8 . 9695203E-01 
2.1949082E-14 8.9695203E>01 
2.1970385E-14 8 . 9695203E-01 
2.2047348E-14 8 . 9695203E-01 
2 . 1985113E-14 8 . 9695203E-01 
2.1422134E-14 8.9695203E-01 
2.0821032E-14 8 . 9695203E-01 
2.0220343E-14 8.9695203E-01 
1.9456326E-14 8 . 9695203E-01 
1.8750692E-14 8 . 9695203E-01 
1.8103078E-14 8 . 9695203E-01 
1.7458199E-14 8.9695203E-01 
1.6828366E-14 8 . 9695203E-01 
1.6269672E-14 8.9695203E-01 
1.5739058E-14 8 . 9695203E-01 
1.5209120E-14 8 . 9695203E-01 
1.4734529E-14 8.9695203E-01 
1.4287858E-14 8 . 9695203E-01 
1.3814926E-14 8 . 9695203E-01 
1.3405747E-14 8 . 9695203E-01 
1.3023852E-14 8 . 9695203E-01 
1.2614630E-14 8.9695203E-01 
1.2259997E-14 8.9695203E-01 
1.1850735E-14 8.9695203E-01 
1.1496063E-14 8.9695203E-01 
1.1168682E-14 8 . 9695203E-01 
1.0868589E-14 8 . 9695203E-01 
1.0513864E-14 8 . 9695203E-01 
1.0241047E-14 8 . 9695203E-01 


Global bias 
% 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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2.1399999E+00 

2.1599998E+00 

2.1799998E+00 

2.1999998E+00 

2.2200000E+00 

2.2400000E+00 

2.2600000E+00 

2.2800000E+00 

2.3000000E+00 

2.3199999E+00 

2.3399999E+00 

2.3599999E+00 

2.3799999E+00 

2.3999999E+00 

2.4199998E+00 

2.4400001E+00 

2.4600000E+00 

2.4800000E+00 

2.5000000E+00 

2.5200000E+00 

2.5400000E+00 

2.5599999E+00 

2.5799999E+00 

2.5999999E+00 

2.6199999E+00 

2.6399999E+00 

2.6599998E+00 

2.6799998E+00 

2.7000000E+00 

2.7399998E+00 

2.7799997E+00 

2.8199997E+00 

2.8599997E+00 

2.8999999E+00 

2.9399998E+00 

2.9799998E+00 

3.0199997E+00 

3.0599997E+00 

3.0999997E+00 

3.1399999E+00 

3.1799998E+00 

3.2199998E+00 

3.2599998E+00 

3.2999997E+00 

3.3399997E+00 

3.3799999E+00 

3.4199998E+00 

3.4599998E+00 

3.4999998E+00 

3.5399997E+00 

3.5799997E+00 


3.7714048E-13 , 

3.6544333E-13 

3.5272553E-13 

3.4106271E-13 

3.2941662E-13 

3.1778741E-13 

3.0410621E-13 

2.8837761E-13 

2.6337632E-13 

2.4563622E-13 

2.2895344E-13 

2.1435616E-13 

2.0492924E-13 

1.9654508E-13 

1.8822583E-13 

1.8315213E-13 

1.7704521E-13 

1.7196337E-13 

1.6687762E-13 

1.6178802E-13 

1.5875631E-13 

1.5572224E-13 

1.5268589E-13 

1.4863866E-13 

1.4564283E-13 

1.4264268E-13 

1.3963826E-13 

1.3662955E-13 

1.3465237E-13 

1.2959920E-13 

1.2551111E-13 

1.2141912E-13 

1.1721967E-13 

1.1400627E-13 

1.1079839E-13 

1.0656147E-13 

1.0302267E-13 

9.9560591E-14 

9.5473353E-14 

9.2314028E-14 

8.8615787E-14 

8.5340162E-14 

8.2069239E-14 

7 .8906438E-14 

7.5851556E-14 

7.2491282E-14 

7.0299127E-14 

6.7560629E-14 

6.5231600E-14 

6.2795723E-14 

6 . 0563303E-14 


9.9117102E-15 

9.6042948E-15 

9.2700556E-15 

8.9635432E-15 

8.6574687E-15 

8.3518389E-15 

7.9922810E-15 

7.5789137E-15 

6.9218495E-15 

6.4556184E-15 

6.0171747E-15 

5.6335403E-15 

5,3857900E-15 

5.1654437E-15 

4.9468041E-15 

4.8134604E-15 

4.6529633E-15 

4.5194061E-15 

4.3857469E-15 

4.2519860E-15 

4.1723085E-15 

4.0925697E-15 

4.0127707E-15 

3.9064046E-15 

3.8276707E-15 

7.5353991E-15 

7.3766846E-15 

7.2177431E-15 

7.1132929E-15 

6.8463492E-15 

6.6303880E-15 

3,1910420E-15 

3.0806753E-15 

2.9962234E-15 

2.9119165E-15 

2.8005649E-15 

2.7075609E-15 

2.6165733E-15 

2.5091557E-15 

2.4261249E-15 

2.3289306E-15 

2.2428433E-15 

2.1568794E-15 

2.0737571E-15 

1.9934711E-15 

1.9051590E-15 

1.8475466E-15 

1.7755755E-15 

1.7143657E-15 

1.6503479E-15 

1.5916772E-15 


8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1. 4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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3.6199999E+00 

3.6599998E+00 

3.6999998E+00 

3.7399998E+00 

3.7799997E+00 

3.8199997E+00 

3.8599999E+00 

3.8999999E+00 

3.9399998E+00 

3.9799998E+00 

4.0200000E+00 

4.0599999E+00 

4.0999999E+00 

4.1399999E+00 

4.1799998E+00 

4.5400000E+00 

4.5799999E+00 

4.6199999E+00 

4.6599998E+00 

4.6999998E+00 

4.7399998E+00 

4.7799997E+00 

4.8199997E+00 

4.8599997E+00 

4.8999996E+00 

4.9400001E+00 

4.9800000E+00 

5.0200000E+00 

5.0599999E+00 

5.0999999E+00 

5.1399999E+00 

5.2252002E+00 

5.3434000E+00 

5.4615998E+00 

5.5000000E+00 

5.5704002E+00 

5.6050000E+00 

5.6406002E+00 

5.6753001E+00 

5.7108002E+00 

5.7455001E+00 

5.7807999E+00 

5.8154998E+00 

5.8505998E+00 

5.8853998E+00 

5.9204001E+00 

5.9551001E+00 

5.9899998E+00 

6.0247002E+00 

6.0594001E+00 

6.0942001E+00 


5.8431219E-14 

5.6192342E-14 

5.4139097E-14 

5.2181261E-14 

5.0222467E-14 

4.8366496E-14 

4.6613433E-14 

4.4651823E-14 

4.3000857E-14 

4.1143555E-14 

3.9188654E-14 

3.7023820E-14 

3.5064958E-14 

3.3303391E-14 

3.1427606E-14 

1.8317409E-14 

1.7589974E-14 

1.7064102E-14 

1.6533888E-14 

1.6018431E-14 

1.5705880E-14 

1.5616203E-14 

1.5273014E-14 

1.4783896E-14 

1.4426416E-14 

1.3960758E-14 

1.3582361E-14 

1.3195700E-14 

1.2801366E-14 

1.2641685E-14 

1.2472630E-14 

1.1962529E-14 

1.1307602E-14 

1.0430991E-14 

1.0296060E-14 

9.8835794E-15 

9.8454112E-15 

9.5820543E-15 

9.5219158E-15 

9.2204525E-15 

8.9843819E-15 

8.8193562E-15 

8.5824817E-15 

8.3987857E-15 

8.2939120E-15 

8.1471009E-15 

8.0278928E-15 

7.8608071E-15 

7.7633390E-15 

7.5898548E-15 

7.4426896E-15 


1.5356434E-15 

1.4768030E-15 

1.4228413E-15 

1.3713870E-15 

1.3199075E-15 

1.2711303E-15 

1.2250576E-15 

1.1735042E-15 

1.1301147E-15 

1.0813026E-15 

1.0299255E-15 

9.7303100E-16 

9.2154972E-16 

1.1491853E-15 

1.3665417E-15 

1.3197057E-15 

9.2922733E-16 

4.4846535E-16 

4.3453068E-16 

6.6166730E-16 

6.5425412E-16 

6.5593871E-16 

6.3551871E-16 

6.1735350E-16 

5.8895403E-16 

5.3755003E-16 

5.0315737E-16 

4.6962191E-16 

4.3999444E-16 

4.2374274E-16 

4.1188356E-16 

2.2523218E-16 

2.1298777E-16 

2.2278534E-16 

1.9439875E-16 

1.8636378E-16 

1.8481363E-16 

1.7765875E-16 

1.7768816E-16 

1.7255885E-16 

1.6771596E-16 

1.6430627E-16 

1.5923224E-16 

1.5636547E-16 

1.5495809E-16 

1.5347229E-16 

1.4978569E-16 

1.4601419E-16 

1.4512053E-16 

1.4102154E-16 

1.3912172E-16 


8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

8.9695203E-01 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 

1.1060253E-t-00 

1.1060253E+00 

1.1060253E+00 

1.1060253E-I-00 

1.1060253E+00 

1.1060253E+00 

1.1060253E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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6.1286998E+00 

6.1634998E+00 

6.1978998E+00 

6.2326002E+00 

6.2669001E+00 

6.3016000E+00 

6.3357000E+00 

6.3705001E+00 

6.4043002E+00 

6.4390998E+00 

6.4727001E+00 

6.5075002E+00 

6.5409002E+00 

6.5757999E+00 

6.6089001E+00 

6.6437998E+00 

6.6767001E+00 

6.7115998E+00 

6.7792001E+00 

6.8116002E+00 

6.8786001E+00 

6.9136000E+00 

6.9454002E+00 

6.9805002E+00 

7.0118999E+00 

7.0469999E+00 

7.0781999E+00 

7.1132998E+00 

7.1441002E+00 

7.1792998E+00 

7.2097998E+00 

7.2449999E+00 

7.2751002E+00 

7.3000002E+00 

7.3104000E+00 

7.3403001E+00 

7.3678002E+00 

7.3754001E+00 

7.4050999E+00 

7.4099998E+00 

7.4354000E+00 

7.4404001E+00 

7.4776001E+00 

7.5028000E+00 

7.5049000E+00 

7.5448999E+00 

7.5697999E+00 

7.6120000E+00 

7.6366000E+00 

7.6788001E+00 

7.7031002E+00 


7.2889523E-15 

7.1780765E-15 

6.9786765E-15 

6.8435849E-15 

6.6339227E-15 

6.4658844E-15 

6.3782868E-15 

6.3272412E-15 

6.2531127E-15 

6.1565362E-15 

5.9516872E-15 

5.7460259E-15 

5.6780451E-15 

5.5005744E-15 

5.3012455E-15 

5.1917686E-15 

5.1379972E-15 

5.0755900E-15 

4.8209143E-15 

4.7270584E-15 

4.6249185E-15 

4.5380489E-15 

4.6448149E-15 

4.3836390E-15 

4.3317485E-15 

4.2408958E-15 

4.3107417E-15 

4.2147733E-15 

4.1265052E-15 

4.0467880E-15 

4.0948076E-15 

3.9120924E-15 

3.8099716E-15 

3.7575271E-15 

3.7727089E-15 

3.6886680E-15 

3.6390306E-15 

3.6422027E-15 

3.5578696E-15 

3.5371535E-15 

3.5262793E-15 

3.5380949E-15 

3.4300218E-15 

3.3671690E-15 

3.3841950E-15 

3.2956716E-15 

3.2624914E-15 

3.1391636E-15 

3 . 0899883E-15 

2.9514725E-15 

2.8953742E-15 


1.3724836E-16 

1.3534289E-16 

1.3081245E-16 

1.2723827E-16 

1.2288995E-16 

1.1921782E-16 

1.1755291E-16 

1.1665994E-16 

1.1533428E-16 

1.1510201E-16 

1.1260153E-16 

1.0977914E-16 

1.0886404E-16 

1.0523952E-16 

1.0176893E-16 

1.0014149E-16 

9.8387774E-17 

9.6255163E-17 

9.0787685E-17 

8.8588529E-17 

8.4870749E-17 

8.4964717E-17 
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6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E-01 

6.3763237E--01 

6.3763237E-01 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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1 . 2038000E+01 
1.2040000E+01 
1.2067000E+01 
1.2069000E+01 
1.2083000E+01 
1.2112000E+01 
1.2128000E+01 
1.2157000E+01 
1.2173000E+01 
1 . 2202000E+01 
1.2233000E+01 
1.2262000E+01 
1.2277000E+01 
1.2306000E+01 
1.2321000E+01 
1.2350000E+01 
1.2372000E+01 
1.2401000E+01 
1.2423000E+01 
1.2451000E+01 
1.2466000E+01 
1.2495000E+01 
1.2517000E+01 
1.2545000E+01 
1.2567000E+01 
1.2595000E+01 
1.2609000E+01 
1.2637000E+01 
1.2665000E+01 
1.2694000E+01 
1.2714000E+01 
1.2742000E+01 
1.2763000E+01 
1.2791000E+01 
1.2798000E+01 
1.2825000E+01 
1.2852000E+01 
1.2880000E+01 
1.2900000E+01 
1.2928000E+01 
1.2954000E+01 
1.2982000E+01 
1.2995000E+01 
1.3022000E+01 
1 . 3035000E+01 
1.3062000E+01 
1.3068000E+01 
1.3095000E+01 
1.3413000E+01 
1.3724000E+01 
1.4028000E+01 


5.4567345E-16 8. 
5.4463499E-16 8, 
5.3672200E-16 8. 

5. 3360466E-16 8. 
5.3310237E-16 8. 
5.2883168E-16 8. 
5.2584457E-16 8 
5.2211037E-16 8 
5.1867628E-16 8 
5.1178085E-16 8 
5. 0437260E-16 8 
5.0200858E-16 8 
5. 0028873E-16 8 
5 . 0094556E-16 8 
4.9556631E-16 7 
4 .9477979E-16 
4.8619808E-16 
4 .8050173E-16 
4.7905198E-16 
4.7386792E-16 
4 .7277927E-16 
4 . 6991244E-16 
4.6648338E-16 
4.6523840E-16 
4 . 6041921E-16 
4 . 5604386E-16 
4.5800803E-16 
4.5251338E-16 
4.4628085E-16 
4 . 4456069E~*16 
4.4761790E-16 
4.4352937E-16 
4.3646938E-16 
4.3331032E-16 
4.3111846E-16 
4.2708704E-16 
4.3038501E-16 
4.2368551E-16 
4.2055384E-16 
4.1801687E-16 
4.1440309E-16 
4.0910204E-16 
4.0727279E-16 
4.0435609E-16 
4 . 0228782E-16 6. 
4 . 0207706E-16 7. 
3.9961466E-16 6. 
4.0055542E-16 9. 
3.5389148E-16 8- 
3.2668743E-16 7. 
3.0392283E-16 7, 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7. 

7. 

7. 

7. 

7. 

7. 

7. 

7, 

7. 

7. 

7. 

7 

7 

6 

6 

6 

6 

6 

6 

6 


8920204E-18 
8806053E-18 
7735557E-18 
7350355E-18 
7462579E-18 
6816634E-18 
6349434E-18 
3962339E-18 
.2935908E-18 
.1626456E-18 
.1046478E-18 
.0994324E-18 
.0717682E-18 
.0954918E-18 
.9746456E-18 
.9278421E-18 
.9131423E-18 
.8785479E-18 
.8588519E-18 
.7216582E-18 
.7806925E-18 
.7040186E-18 
6936598E-18 
5318244E-18 
4814673E-18 
4250925E-18 
5098487E-18 
5147373E-18 
3464615E-18 
2101810E-18 
.3864962E-18 
.2958761E-18 
.1396357E-18 
.0433850E-18 
.0314190E-18 
.0399878E-18 
.0306688E-18 
.9397153E-18 
.9319270E-18 
.8684024E-18 
9036974E-18 
7816609E-18 
8312806E-18 
8148975E-18 
9438603E-18 
1868388E-18 
9684656E~18 
1174742E-18 
26869 18E-18 
7855654E-18 
.3710858E-18 


6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.3763237E-01 
6.5635896E-01 
6.5635896E-01 
6.5635896E-01 
6.5635896E-01 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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1.4325000E+01 

1.4617000E+01 

1.4902000E+01 

1.5182000E+01 

1.5458000E+01 

1.5728000E+01 

1.5994000E+01 

1.6254999E+01 

1.6511999E+01 

1.6766001E+01 

1.7014999E+01 

1.7261000E+01 

1.7503000E+01 

1.7743000E+01 

1.7978001E+01 

1.8211000E+01 

1.8441000E+01 

1.8667999E+01 

1.8893000E+01 

1.9114000E+01 

1.9333000E+01 

1.9449999E+01 

1.9499998E+01 

1.9549999E+01 

1.9599998E+01 

1.9650000E+01 

1.9699999E+01 

1.9749998E+01 

1.9799999E+01 

1.9849998E+01 

1.9900000E+01 

1.9949999E+01 

1.9999998E+01 

2.0049999E+01 

2.0099998E+01 

2.0150000E+01 

2.0199999E+01 

2.0249998E+01 

2.0299999E+01 

2.0349998E+01 

2.0400000E+01 

2.0449999E+01 

2.0499998E+01 

2.0549999E+01 

2.0599998E+01 

2.0650000E+01 

2.0699999E+01 

2.0749998E+01 

2.0799999E+01 

2.0849998E+01 

2.0900000E+01 


2.7877924E-16 

2.5612413E-16 

2.3916266E-16 

2.2226094E-16 

2.1602977E-16 

1.8971162E-16 

1.7733892E-16 

1.6639957E-16 

1.5979017E-16 

1.4900014E-16 

1.3953395E-16 

1.3570171E-16 

1.2818650E-16 

1.2342852E-16 

1.1586355E-16 

1.0666613E-16 

1.0443646E-16 

1.0008659E-16 

9.3384628E-17 

8.8194659E-17 

8.5620578E-17 

8.2947918E-17 

8.2104055E-17 

8.1270839E-17 

8.0448211E-17 

7.9635880E-17 

7.8833826E-17 

7.8041791E-17 

7.7259635E-17 

7.6487260E-17 

7.5724481E-17 

7.4971184E-17 

7.4227204E-17 

7.3492417E-17 

7.2766681E-17 

7.2049860E-17 

7. 1341846E-17 

7.0642488E-17 

6.9951627E-17 

6.9269216E-17 

6.8595084E-17 

6.7929091E-17 

6.7271185E-17 

6.6621173E-17 

6.5979009E-17 

6.5344509E-17 

6.4717652E-17 

6.4098272E-17 

6.3486244E-17 

6.2881509E-17 

6.2283947E-17 


6.8363574E-18 

6.4113338E-18 

6.1223711E-18 

5.8333732E-18 

5.7712888E-18 

5.2167101E-18 

4.9773811E-18 

4.7672156E-18 

3.7643575E-18 

3.6211804E-18 

3.5025276E-18 

3.4549459E-18 

3.3671350E-18 

3.3164357E-18 

3.2373016E-18 

3.1429546E-18 

3.1218293E-18 

3.0802332E-18 

3.0194057E-18 

2.9749793E-18 

2.9548120E-18 

5.1884590E-18 

5.1356749E-18 

5.0835563E-18 

5.0321011E-18 

4.9812883E-18 

4.9311198E-18 

4.8815774E-18 

4.8326526E-18 

4.7843403E-18 

4.7366273E-18 

4.6895077E-18 

4.6429714E-18 

4.5970099E-18 

4.5516147E-18 

4.5067769E-18 

4.4624901E-18 

4.4187447E-18 

4.3755311E-18 

4.3328457E-18 

4.2906777E-18 

4.2490200E-18 

4.2078669E-18 

4.1672085E-18 

4.1270402E-18 

4.0873517E-18 

4.0481417E-18 

4. 0093990E-18 

3.9711159E-18 

3.9332889E-18 

3.8959115E-18 


6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

6.5635896E-01 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117 02 3E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E-«-00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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to to N) 


2.0949999E+01 
2.0999998E+01 
2.1049999E+01 
2.1099998E+01 
2.1150000E+01 
2.1199999E+01 
2.1249998E+01 
2.1299999E+01 
2.1349998E+01 
2.1400000E+01 
2.1449999E+01 
.1499998E+01 
.1549999E+01 
. 1599998E+01 
2.1650000E+01 
2.1699999E+01 
2.1749998E+01 
2.1799999E+01 
2.1849998E+01 
2.1900000E+01 
2.1949999E+01 
2 . 1999998E+01 
2.2049999E+01 
2 .2099998E+01 
2.2150000E+01 
2.2199999E+01 
2.2249998E+01 
2.2299999E+01 
2.2349998E+01 
2.2400000E+01 
2.2449999E+01 
2.2499998E+01 
2.2549999E+01 
2.2599998E+01 
2 . 2650000E+01 
2.2699999E+01 
2.2749998E+01 
2.2799999E+01 
2.2849998E+01 
2.2900000E+01 
2.2949999E+01 
2.2999998E+01 
2.3049999E+01 
2.3099998E+01 
2.3150000E+01 
2.3199999E+01 
2 . 3249998E+01 
2.3299999E+01 
2.3349998E+01 
2 . 3400000E+01 
2.3449999E+01 


6.1693440E-17 
6.1109920E-17 
6.0533229E-17 
5.9963375E-17 
5.9400138E-17 
5.8843538E-17 
5.8293429E-17 
5.7749687E-17 
5.7212265E-17 
5.6681076E-17 
5.6156015E-17 
5.5637061E-17 
5.5124034E-17 
5.4616906E-17 
5.4115559E-17 
5.3619985E-17 
5.3130029E-17 
5.2645645E-17 
5.2166794E-17 
5.1693316E-17 
5.1225217E-17 
5.0762407E-17 
5.0304797E-17 
4.9852299E-17 
4.9404891E-17 
4 .8962472E-17 
4.8525009E-17 
4.8092390E-17 
4.7664595E-17 
4.7241486E-17 
4 .682309 lE-17 
4.6409322E-17 
4.6000090E-17 
4.5595363E-17 
4.5195051E-17 
4 .4799109E-17 
4.4407525E-17 
4.4020157E-17 
4.3637036E-17 
4 .3258052E-17 
4 .2883157E-17 
4.2512302E-17 
4.2145458E-17 
4.1782574E-17 
4.1423554E-17 
4.1068383E-17 
4.0717006E-17 
4.0369359E-17 
4.0025424E-17 
3.9685121E-17 
3.9348432E-17 


3.8589742E-18 
3.8224748E-18 
3.7864019E-18 
3.7507578E-18 
3.7155274E-18 
3.6807109E-18 
3.6463011E-18 
3.6122895E-18 
3.5786733E-18 
3.5454475E-18 
3.5126043E-18 
3 .4801428E-18 
3.4480528E-18 
3.4163314E-18 
3.3849718E-18 
3.3539732E-18 
3.3233261E-18 
3.2930275E-18 
3.2630749E-18 
3 .2334585E-18 
3.2041786E-18 
3.1752289E-18 
3 , 1466056E“18 
3.1183015E-18 
3 . 0903157E“’18 
3.0626420E-18 
3.0352785E-18 
3.0082177E-18 
2.9814588E-18 
2.9549929E-18 
2.9288224E-18 
2.9029409E-18 
2.8773426E-18 
2.8520267E-18 
2.8269869E-18 
2.8022203E-18 
2.7777269E-18 
2.7534963E-18 
2.7295320E-18 
2.7058261E-18 
2.6823761E-18 
2.6591791E-18 
2.6362323E-18 
2.6135340E-18 
2.5910767E-18 
2.5688607E-18 
2.5468819E-18 
2.5251361E-18 
2.5036224E-18 
2.4823363E-18 
2.4612761E-18 


1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117 02 3E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-4-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1 . 4500000E+00 
i!4500000E+00 
1.4500000E+00 
i!4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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2.3499998E+01 

2.3549999E+01 

2.3599998E+01 

2.3650000E+01 

2.3699999E+01 

2.3749998E+01 

2.3799999E+01 

2.3849998E+01 

2.3899998E+01 

2.3949999E+01 

2.3999998E+01 

2.4049999E+01 

2.4099998E+01 

2.4149998E+01 

2.4199999E+01 

2.4249998E+01 

2.4299999E+01 

2.4349998E+01 

2.4399998E+01 

2.4449999E+01 

2.4499998E+01 

2.4549999E+01 

2.4599998E+01 

2.4649998E+01 

2.4699999E+01 

2.4749998E+01 

2.4799999E+01 

2.4849998E+01 

2.4899998E+01 

2.4949999E+01 

2.4999998E+01 

2.5049999E+01 

2.5099998E+01 

2.5149998E+01 

2.5199999E+01 : 

2.5249998E+01 : 

2.5299999E+01 ; 

2.5349998E+01 ; 

2.5399998E+01 ! 

2.5449999E+01 : 

2.5499998E+01 : 

2.5549999E+01 : 

2.5599998E+01 : 

2.5649998E+01 ; 

2.5699999E+01 I 

2.5749998E+01 : 

2.5799999E+01 i 

2.5849998E+01 : 

2.5899998E+01 2 

2.5949999E+01 2 

2.5999998E+01 2 


1 3.9015307E 
I 3.8685699E 
I 3.8359541E 
L 3.8036799E 
L 3.7717467E 
L 3.7401458E 
L 3.7088760E 
L 3.6779309E- 
L 3.6473080E- 
L 3.6170011E- 
. 3.5870069E- 
- 3.5573243E- 
3.5279495E- 
3.4988734E- 
3.4700978E- 
3 .4416160E- 
3.4134260E- 
3.3855242E- 
3.3579056E- 
3.3305656E- 
3.3035062E- 
3.2767185E- 
3.2502031E- 
3.2239543E- 
3.1979683E- 
3.1722443E- 
3.1467774E- 
3.1215662E- 
3.0966052E- 
3.0718940E- 
3.0474287E- 
3.0232045E- 
2.9992219E- 
2.9754759E- 
2.9519624E- 
2.9286833E- 
2.9056301E- 
2.8828042E- 
2.8602023E- 
2.8378198E- 
2.8156570E- 
2.7937076E- 
2.7719737E- 
2.7504487E- 
2.7291327E-] 
2.7080231E-] 
2.6871147E-] 
2.6664091E-] 
2.6459028E-] 
2.6255917E-] 
2.6054765E-] 


E-17 

E-17 

S-17 

S-17 

S-17 

S-17 

S-17 

S-17 

S-17 

S-17 

S-17 

:-17 

:-17 

;-i7 

:-i7 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

-17 

■17 

■17 

•17 

•17 

•17 

•17 

■17 

17 

17 

17 ] 

17 ] 

17 ] 

17 ] 

17 ] 


7 2.4404388E-18 
7 2.4198215E-18 
7 2 . 3994202E-18 
7 2.3792326E-18 
7 2.3592583E-18 
7 2.3394914E-18 
7 2.3199320E-18 
' 2.3005754E-18 
' 2.2814206E-18 
' 2.2624637E-18 
2.2437018E-18 
2.2251347E-18 
2.2067607E-18 
2.1885735E-18 
2.1705740E-18 
2.1527584E-18 
2.1351256E-18 
2.1176727E-18 
2.1003971E-18 
2.0832957E-18 
2.0663700E-18 
2.0496138E-18 
2.0330282E-18 
2.0166097E-18 
2.0003550E-18 
1.9842646E-18 
1.9683346E-18 
1.9525650E-18 
1.9369516E-18 
1.9214944E-18 
1.9061912E-18 
1.8910387E-18 
1.8760374E-18 
1.8611841E-18 
1.8464760E-18 
1.8319149E-18 
1.8174953E-18 
1.8032171E-18 
1.7890796E-18 
1.7750791E-18 
1.7612162E-18 
1.7474865E-18 
1.7338918E-18 
1.7204278E-18 
1.7070945E-18 
1.6938902E-18 
1.6808119E-18 
1.6678606E-18 : 
1.6550335E-18 S 
1.6423287E-18 S 
1.6297467E-18 ] 


i 1.0117023E-f00 
} 1.0117023E-^00 
i 1.0117023E-I-00 

> 1.0117023E-f00 

> 1.0117023E-»-00 
\ 1.0117023E-I-00 
t 1.0117023E-I-00 
I 1.0117023E-I-00 
I 1.0117023E-I-00 
i 1.0117023E-t-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117 02 3E-I-00 

1.0117023E-»-00 

1.0117023E-K00 

1.0117023E-I-00 

1.0117023E-»-00 

1.0117023E-I-00 

1. 011702 3E-I-00 

1.0117023E-t-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023£-f00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-»-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117 02 3E-I-00 

1.0117023E-t-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-J-00 

1.0117023E-t-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-I-00 

1.0117023E-t-00 

1. 011702 3E-I-00 

1.0117023E-f00 

1.0117023E-»-00 

1.0117023E-fOO 

1.0117023E-^00 

1.0117023E-J-00 

1.0117023E-I-00 

1.0117023E-H00 


1.4500000E-I-00 

1.4500000E-f00 

1.4500000E-(-00 

1.4500000E+00 

1.4500000E-H00 

1.4500000E-f00 

1.4500000E-f00 

1.4500000E-J-00 

1.4500000E-(-00 

1.4500000E-t-00 

1.4500000E-f-00 

1.4500000E-t-00 

1.4500000E-i-00 

1.4500000E-f00 

1.4500000E-I-00 

1.4500000E-t-00 

1.4500000E-f00 

1.4500000E-(-00 

1.4500000E-f00 

1.4500000E-I-00 

1.4500000E-»-00 

1.4500000E-»-00 

1.4500000E-t-00 

1.4500000E-I-00 

1.4500000E-I-00 

1.4500000E-I-00 

1.4500000E-t-00 

1.4500000E-I-00 

1.4500000E-f00 

1.4500000E-i-00 

1.4500000E-I-00 

1.4500000E+00 

1.4500000E->-00 

1.4500000E-I-00 

1.4500000E-«-00 

1.4500000E-I-00 

1.4500000E-I-00 

1.4500000E-f-00 

1.4500000E-t-00 

1.4500000E-^00 

1.4500000E-f00 

1.4500000E-t-00 

1.4500000E-t-00 

1.4500000E-i-00 

1.4500000E-I-00 

1.4500000E-t-00 

1.4500000E-t-00 

1.4500000E-^00 

1.4500000E-(-00 

1.4500000E-f-00 

1.4500000E-1-00 
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2.6049999E+01 
2.6099998E+01 
2.6149998E+01 
2.6199999E+01 
2.6249998E+01 
2.6299999E+01 
2.6349998E+01 
2.6399998E+01 
2.6449999E+01 
2.6499998E+01 
2.6549999E+01 
2.6599998E+01 
2.6649998E+01 
2.6699999E+01 
2.6749998E+01 
2.6799999E+01 
2.6849998E+01 
2.6899998E+01 
2.6949999E+01 
2.6999998E+01 
2.7049999E+01 
2.7099998E+01 
2.7149998E+01 
2.7199999E+01 
2.7249998E+01 
2.7299999E+01 
2.7349998E+01 
2.7399998E+01 
2.7449999E+01 
2.7499998E+01 
2.7549999E+01 
2.7599998E+01 
2.7649998E-I-01 
2.7699999E+01 
2.7749998E+01 
2.7799999E+01 
2.7849998E+01 
2.7899998E+01 
2.7949999E+01 
2.7999998E+01 
2.8049999E+01 
2.8099998E+01 
2.8149998E+01 
2.8199999E+01 
2.8249998E+01 
2.8299999E+01 
2.8349998E+01 
2.8399998E+01 
2.8449999E+01 
2.8499998E+01 
2.8549999E+01 


2.5855504E-17 
2.5658167E-17 
2.5462702E-17 
2.5269082E-17 
2.5077317E-17 
2.4887352E-17 
2.4699171E-17 
2.4512778E-17 
2.4328120E-17 
2.4145207E-17 
2.3964001E-17 
2.3784503E-17 
2.3606669E-17 
2.3430495E-17 
2.3255958E-17 
2.3083041E-17 
2.2911730E-17 
2.2742004E-17 
2 .2573830E-17 
2.2407226E-17 
2 .2242134E-17 
2.2078564E-17 
2.1916496E-17 
2.1755906E-17 
2.1596797E-17 
2.1439120E-17 
2.1282887E-17 
2 . 1128059E-17 
2 . 0974645E-17 
2.0822626E-17 
2.0671971E-17 
2.0522679E-17 
2.0374724E-17 
2.0228108E-17 
2.0082807E-17 
1.9938793E-17 
1.9796067E-17 
1.9654625E-17 
1.9514436E-17 
1.9375498E-17 
1.9237787E-17 
1.9101294E-17 
1. 8966011E-17 
1.8831930E-17 
1.8699025E-17 
1.8567273E-17 
1.8436694E-17 
1.8307261E-17 
1.8178953E-17 
1.8051768E-17 
1.7925695E-17 


1.6172825E-18 
1.6049389E-18 
1.5927127E-18 
1.5806014E-18 
1.5686064E-18 
1.5567239E-18 
1.5449530E-18 
1.5332941E-18 
1.5217435E-18 
1.5103021E-18 
1.4989676E-18 
1.4877400E-18 
1.4766163E-18 
1.4655963E-18 
1.4546789E-18 
1 , 4438628E”18 
1.4331472E-18 
1.4225307E-18 
1.4120113E-18 
1.4015900E-18 
1.3912634E-18 
1.3810320E-18 
1.3708946E-18 
1.3608496E-18 
1.3508971E-18 
1.3410342E-18 
1.3312618E-18 
1.3215773E-18 
1.3119811E-18 
1.3024722E-18 
1.2930486E-18 
1.2837103E-18 
1.2744554E-18 
1.2652846E-18 
1.2561959E-18 
1.2471878E-18 
1.2382599E-18 
1.2294127E-18 
1.2206435E-18 
1.2119530E-18 
1.2033392E-18 
1.1948014E-18 
1.1863392E-18 
1.1779525E-18 
1.1696391E-18 
1.1613979E-18 
1.1532301E-18 
1.1451338E-18 
1.1371081E-18 
1.1291526E-18 
1.1212666E-18 


1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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2 . 8599998E+01 
2 . 8649998E+01 
2 . 8699999E+01 
2 . 8749998E+01 
2 . 8799999E+01 
2 . 8849998E+01 
2.8899998E+01 
2.8949999E+01 
2.8999998E+01 
2 . 9049999E+01 
2.9099998E+01 
2 . 9149998E+01 
2.9199999E+01 
2.9249998E+01 
2.9299999E+01 
2.9349998E+01 
2.9399998E+01 
2.9449999E+01 
2 . 9499998E+01 
2.9549999E+01 
2.9599998E+01 
2.9649998E+01 
2.9699999E+01 
2.9749998E+01 
2.9799999E+01 
2.9849998E+01 
2.9899998E+01 
2.9949999E+01 
2.9999998E+01 
3 . 0049999E-I-01 
3.0099998E+01 
3.0149998E+01 
3 . 0199999E+01 
3.0249998E+01 
3.0299997E+01 
3.0349998E+01 
3.0399998E+01 
3.0449999E+01 
3.0499998E+01 
3.0549997E+01 
3.0599998E+01 
3.0649998E+01 
3.0699999E+01 
3.0749998E+01 
3.0799997E+01 
3 . 0849998E+01 
3.0899998E+01 
3 . 0949999E+01 
3 . 0999998E+01 
3.1049997E+01 
3 . 1099998E+01 


1.7800715E-17 
1 . 7676823E-17 
1.7554012E-17 
1.7432249E-17 
1.7311553E-17 
1.7191889E-17 
1. 7073261E-17 
1.6955647E-17 
1.6839056E-17 
1.6723450E-17 
1.6608842E-17 
1.6495216E-17 
1. 6382540E-17 
1.6270843E-17 
1. 6160080E-17 
1.6050270E-17 
1. 5941382E-17 
1.5833418E-17 
1.5726368E-17 
1.5620214E-17 
1.5514957E-17 
1.5410578E-17 
1.5307078E-17 
1.5204445E-17 
1.5102672E-17 
1.5001738E-17 
1.4901657E-17 
1.4802404E-17 
1.4703979E-17 
1.4606360E-17 
1.4509557E-17 
1.4413556E-17 
1.4318336E-17 
1.4223905E-17 
1.4130253E-17 
1.4037363E-17 
1.3945241E-17 
1.3853870E-17 
1.3763241E-17 
1.3673359E-17 
1.3584202E-17 
1.3495773E-17 
1.3408058E-17 
1.3321056E-17 
1.3234763E-17 
1.3149159E-17 
1.3064249E-17 
1.2980023E-17 
1.2896473E-17 
1.2813591E-17 
1.2731375E-17 


1. 1134492E-18 
1.1056996E-18 
1.0980175E-18 
1.0904013E-18 
1.0828517E-18 
1.0753663E-18 
1.0679462E-18 
1.0605894E-18 
1.0532965E-18 
1.0460651E-18 
1.0388966E-18 
1.0317890E-18 
1.0247412E-18 
1.0177543E-18 
1.0108262E-18 
1.0039573E-18 
9.9714617E-19 
9.9039307E-19 
9.8369704E-19 
9.7705705E-19 
9.7047301E-19 
9.6394407E-19 
9.5747004E-19 
9.5105050E-19 
9.4468441E-19 
9.3837075E-19 
9.3211064E-19 
9.2590224E-19 
9.1974574E-19 
9.1363960E-19 
9.0758443E-19 
9.0157961E-19 
8.9562340E-19 
8.8971671E-19 
8.8385872E-19 
8.7804829E-19 
8.7228615E-19 
8.6657069E>19 
8.6090182E-19 
8.5527963E-19 
8.4970272E-19 
8.4417152E-19 
8.3868483E-19 
8.3324276E-19 
8.2784510E-19 
8.2249060E-19 
8.1717933E-19 
8.1191101E-19 
8.0668483E-19 
8.0150053E-19 
7.9635785E-19 


1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1. 011702 3E+00 
1. 011702 3E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-f00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 


1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1. 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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3.1149998E+01 
3.1199999E+01 
3 . 1249998E+01 
3 . 1299997E+01 
3.1349998E+01 
3.1399998E+01 
3.1449999E+01 
3 . 1499998E+01 
3.1549997E+01 
3.1599998E+01 
3.1649998E+01 
3.1699999E+01 
3.1749998E+01 
3.1799997E+01 
3.1849998E+01 
3.1899998E+01 
3.1949999E+01 
3.1999998E+01 
3 .2049999E+01 
3.2099998E+01 
3.2149998E+01 
3.2200001E+01 
3 .2250000E+01 
3.2299999E+01 
3.2349998E+01 
3.2399998E+01 
3.2450001E+01 
3.2500000E+01 
3.2549999E+01 
3.2599998E+01 
3.2649998E+01 
3.2700001E+01 
3.2750000E+01 
3.2799999E+01 
3.2849998E+01 
3.2899998E+01 
3 .2950001E+01 
3.3000000E+01 
3.3049999E+01 
3.3099998E+01 
3.3149998E+01 
3.3200001E+01 
3.3250000E+01 
3.3299999E+01 
3.3349998E+01 
3.3399998E+01 
3.3449997E+01 
3 . 3499996E+01 
3.3549999E+01 
3.3599998E+01 
3.3649998E+01 


1.2649814E- 
1.2568907E- 
1.2488643E- 
1.2409020E- 
1.2330029E 
1.2251673E- 
1.2173927E- 
1.2096793E- 
1.2020278E- 
1. 1944366E- 
1.1869044E- 
1.1794315E- 
1.1720178E- 
1.1646620E* 
1.1573633E- 
1.1501222E 
1.1429378E- 
1.1358088E- 
1.1287350E- 
1.1217168E- 
1.1147532E- 
1.1078423E- 
1. 1009857E- 
1.0941824E- 
1.0874301E- 
1.0807312E- 
1.0740824E 
1 . 0674854E 
1.0609395E- 
1.0544424E- 
1.0479960E- 
1. 0415977E- 
1.0352483E- 
1.0289475E- 
1. 0226946E- 
1.0164889E- 
1.0103304E- 
1.0042184E- 
9.9815190E 
9.9213159E- 
9.8615637E- 
9.8022590E- 
9.7434010E- 
9.6849888E- 
9.6270026E- 
9 . 5694598E- 
9.5123363E- 
9.4556488E- 
9.3993675E- 
9.3435162E 
9.2880769E 


17 7.9125606E-19 
17 7.8619536E-19 
17 7.8117469E-19 
•17 7.7619423E-19 
-17 7.7125323E-19 
-17 7.6635203E-19 
-17 7.6148898E-19 
-17 7.5666414E-19 
-17 7.5187812E-19 
-17 7.4712974E-19 
-17 7.4241828E-19 
17 7.3774398E-19 
17 7.3310660E-19 
•17 7 . 2850546E—19 
-17 7.2394010E-19 
-17 7 . 1941066E-19 
-17 7.1491680E-19 
-17 7.1045762E-19 
-17 7.0603283E-19 
-17 7 . 0164287E-19 
-17 6.9728710E-19 
-17 6.9296430E-19 
-17 6.8867542E-19 
17 6.8441979E-19 
17 6.8019625E-19 
-17 6.7 600617E-19 
•17 6.7184716E-19 
-17 6.6772071E-19 
-17 6.6362617E-19 
-17 6.5956218E-19 
-17 6.5552993E-19 
-17 6.5152772E-19 
-17 6.4755617E—19 
-17 6.4361497E-19 
17 6.3970369E-19 
17 6.3582199E-19 
-17 6.3196981E-19 
-17 6.2814679E-19 
-18 6.2435210E-19 
-18 6.2058636E-19 
-18 6.1684875E-19 
-18 6.1313920E-19 
-18 6.0945758E-19 
-18 6.0580387E-19 
18 6.0217678E-19 
18 5.9857746E-19 
■18 5.9500425E-19 
•18 5.9145844E-19 
•18 5.8793801E-19 
-18 5.8444446E—19 
-18 5.8097677E-19 


1.0117023E+00 
1.0117023E-<-00 
1.0117023E+00 
1.0117023E■^00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-4-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-4-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-»-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-*-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-f00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-4-00 
1.0117023E-*-00 
1.0117023E+00 
1.0117023E+00 
1.0117023E-*-00 
1.0117023E+00 
1.0117023E+00 


1.4500000E+00 
1.4500000E+00 
i! 4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-»-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-t-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E-*-00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
1.4500000E+00 
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3.3699997E+01 

3.3749996E+01 

3.3799999E+01 

3.3849998E+01 

3.3899998E+01 

3.3949997E+01 

3.3999996E+01 

3.4049999E+01 

3.4099998E+01 

3.4149998E+01 

3.4199997E+01 

3.4249996E+01 

3.4299999E+01 

3.4349998E+01 

3.4399998E+01 

3.4449997E+01 

3.4499996E+01 

3.4549999E+01 

3.4599998E+01 

3.4649998E+01 

3.4699997E+01 

3.4749996E+01 

3.4799999E+01 

3.4849998E+01 

3.4899998E+01 

3.4949997E+01 

3.4999996E+01 


9.2330487E-18 

9.1784184E-18 

9. 1242000E-18 

9.0703762E-18 

9.0169478E-18 

8.9639172E-18 

8.9112730E-18 

8.8590068E-18 

8.8071326E-18 

8.7556381E-18 

8.7045126E-18 

8.6537576E-18 

8.6033757E-18 

8.5533594E-18 

8.5037046E-18 

8.4544170E-18 

8.4054711E-18 

8.3568874E-18 

8.3086521E-18 

8.2607674E-18 

8.2132227E-18 

8.1660221E-18 

8.1191524E-18 

8.0726285E-18 

8.0264255E-18 

7.9805633E-18 

7.9350212E-18 


5.7753471E-19 

5.7411747E-19 

5.7072614E-19 

5.6735936E-19 

5.6401734E-19 

5.6070024E-19 

5.5740739E-19 

5.5413801E-19 

5.5089324E-19 

5.4767215E-19 

5.4447427E-19 

5.4129955E-19 

5.3814809E-19 

5.3501959E-19 

5.3191358E-19 

5.2883058E-19 

5.2576903E-19 

5.2273002E-19 

5.1971287E-19 

5.1671770E-19 

5.1374368E-19 

5.1079127E-19 

5.0785958E-19 

5.0494941E-19 

5.0205934E-19 

4.9919068E-19 

4.9634202E-19 


1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 

1.0117023E+00 


1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 

1.4500000E+00 
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M2. 5 II-III 


spectrum of Bet Peg 
Err-F-lam 


Table B5 . 2 

Wavelength 

urn 

1.25 

1.30 

1.35 

1.40 

1.45 

1.50 

1.55 

1.60 

1.65 

1.70 

1.75 

1.80 

1.85 

1.90 

1.95 

2.00 

2.05 

2.10 

2.15 

2.20 

2.25 

2.30 

2.35 

2.40 

2.45 

2.50 

2.55 

2.60 

2.65 

2.70 

2.75 

2.80 

2.85 

2.90 

2.95 

3.00 

3.05 

3.10 

3.15 

3.20 

3.25 

3.30 

3.35 

3.40 

3.45 

3.50 


Regridded 

F-lambda 

W/can2/um 

9.0779E-13 

8.9597E-13 

8.8499E-13 

8.3210E-13 

8.1356E-13 

8.3122E-13 

8.3704E-13 

8.3597E-13 

8.2574E-13 

7.6938E-13 

7.0100E-13 

6.4032E-13 

5.8867E-13 

5.4365E-13 

5.0275E-13 

4.6649E-13 

4.3114E-13 

4.0005E-13 

3.7123E-13 

3.4106E-13 

3.1086E-13 

2.6338E-13 

2.2155E-13 

1.9654E-13 

1.8007E-13 

1.6688E-13 

1.5723E-13 

1.4864E-13 

1.4113E-13 

1.3465E-13 

1.2856E-13 

1.2344E-13 

1.1825E-13 

1.1401E-13 

1.0972E-13 

1.0477E-13 

1.0041E-13 

9.5473E-14 

9.1371E-14 

8.6957E-14 

8.2871E-14 

7.8906E-14 

7.4993E-14 

7.1384E-14 

6.8232E-14 

6.5232E-14 


W/cm2/xim 

2.3858E-14 

2.3547E-14 

2.3259E-14 

2.1869E-14 

2.1381E-14 

2.1845E-14 

2.1998E-14 

2.1970E-14 

2.1702E-14 

2.0220E-14 

1.8423E-14 

1.6828E-14 

1.5471E-14 

1.4288E-14 

1.3213E-14 

1.2260E-14 

1.1331E-14 

1.0514E-14 

9.7564E-15 

8.9635E-15 

8.1698E-15 

6.9218E-15 

5.8227E-15 

5.1654E-15 

4.7324E-15 

4.3857E-15 

4. 1322E-15 

3.9064E-15 

7.4555E-15 

7.1133E-15 

6.7916E-15 

4.8631E-15 

3.1078E-15 

2.9962E-15 

2.8835E-15 

2.7536E-15 

2.6389E-15 

2.5092E-15 

2.4013E-15 

2.2853E-15 

2.1780E-15 

2.0738E-15 

1.9709E-15 

1.8761E-15 

1.7932E-15 

1.7144E-15 


Local bias 
% 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 


Global bias 
% 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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3.55 

3.60 

3.65 

3.70 

3.75 

3.80 

3.85 

3.90 

3.95 

4.00 

4.05 

4.10 

4.15 

4.20 

4.25 

4.30 

4.35 

4.40 

4.45 

4.50 

4.55 

4.60 

4.65 

4.70 

4.75 

4.80 

4.85 

4.90 

4.95 

5.00 
5.05 
5.10 
5.15 
5.20 
5.25 
5.30 
5.35 
5.40 
5.45 
5.50 
5.55 
5.60 
5.65 
5.70 
5.75 
5.80 
5.85 
5.90 

5.95 

6.00 
6.05 


6.2228E-14 

5.9485E-14 

5.6741E-14 

5.4139E-14 

5.1682E-14 

4.9283E-14 

4.7044E-14 

4.4652E-14 

4.2527E-14 

4.0153E-14 

3.7553E-14 

3.5065E-14 

3.2824E-14 

3.0510E-14 

2.8327E-14 

2.6296E-14 

2.4405E-14 

2.2643E-14 

2.1000E-14 

1.9469E-14 

1.8132E-14 

1.7324E-14 

1.6664E-14 

1.6018E-14 

1.5684E-14 

1.5443E-14 

1.4904E-14 

1.4426E-14 

1.3865E-14 

1.3387E-14 

1.2899E-14 

1.2642E-14 

1.2411E-14 

1.2111E-14 

1.1821E-14 

1.1543E-14 

1.1256E-14 

1.0876E-14 

1.0513E-14 

1.0296E-14 

l.OOOlE-14 

9.8511E-15 

9.5659E-15 

9.3110E-15 

8.9631E-15 

8.6874E-15 

8.4019E-15 

8.2322E-15 

8.0453E-15 

7.8326E-15 

7.6364E-15 


1.6354E-15 

1.5633E-15 

1.4912E-15 

1.4228E-15 

1.3583E-15 

1.2952E-15 

1.2364E-15 

1.1735E-15 

1.1177E-15 

1.0553E-15 

9.8694E-16 

9.2155E-16 

1.2052E-15 

1.3663E-15 

1.3642E-15 

1.3602E-15 

1.3543E-15 

1.3470E-15 

1.3383E-15 

1.3284E-15 

1.2196E-15 

6.8474E-16 

4.3796E-16 

6.6167E-16 

6.5474E-16 

6.4563E-16 

6.2183E-16 

5.8895E-16 

5.2878E-16 

4.8617E-16 

4.4726E-16 

4.2374E-16 

3.8874E-16 

2.7801E-16 

2.2259E-16 

2.1738E-16 

2.1362E-16 

2.1805E-16 

2.2195E-16 

1.9440E-16 

1.8865E-16 

1.8504E-16 

1.7767E-16 

1.7410E-16 

1.6728E-16 

1.6148E-16 

1.5641E-16 

1.5434E-16 

1.5032E-16 

1.4576E-16 

1.4212E-16 


8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E>01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

8.9695E-01 

9.2149E-01 

1.0442E+00 

1.1060E+00 

1.1060E-4-00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E-(-00 

1.1060E+00 

1.1060E+00 

1.1060E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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6.10 

6.15 

6.20 

6.25 

6.30 

6.35 

6.40 

6.45 

6.50 

6.55 

6.60 

6.65 

6.70 

6.75 

6.80 

6.85 

6.90 

6.95 

7.00 

7.05 

7.10 

7.15 

7.20 

7.25 

7.30 

7.35 

7.40 

7.45 

7.50 

7.55 

7.60 

7.65 

7.70 

7.75 

7.80 

7.85 

7.90 

7.95 

8.00 

8.05 

8.10 

8.15 

8.20 

8.25 

8.30 

8.35 

8.40 

8.45 

8.50 

8.55 

8.60 


7.4166E-15 

7 .2208E-15 

6.9704E-15 

6.7364E-15 

6.4735E-15 

6.3573E-15 

6.2625E-15 

6.0894E-15 

5.7898E-15 

5.6312E-15 

5.3542E-15 

5.1816E-15 

5. 0962E-15 

4.9292E-15 

4.7604E-15 

4.6682E-15 

4.5716E-15 

4.6101E-15 

4.3513E-15 

4.2478E-15 

4 . 2508E“15 

4.1130E-15 

4.0797E-15 

3.8950E-15 

3.7575E-15 

3.6711E-15 

3.5722E-15 

3.5099E-15 

3.3741E-15 

3.2888E-15 

3.1738E-15 

3 . 0455E-15 

2.9025E-15 

2.7431E-15 

2.6525E-15 

2.5721E-15 

2.4723E-15 

2.3775E-15 

2.3373E-15 

2.2957E-15 

2.2256E-15 

2.1764E-15 

2.1675E-15 

2.1322E-15 

2.0804E-15 

2.0350E-15 

2.0000E-15 

1.9540E-15 

1.9179E-15 

1.8919E-15 

1.8509E-15 


1.3880E-16 

1.3608E-16 

1.3059E-16 

1.2501E-16 

1.1938E-16 

1.1719E-16 

1.1550E-16 

1.1428E-16 

1.1038E-16 

1.0791E-16 

1.0269E-16 

9.9808E-17 

9.6958E-17 

9.3110E-17 

8.9369E-17 

8.6434E-17 

8.4932E-17 

8.7231E-17 

8.4051E-17 

8.2260E-17 

8.2598E-17 

7.9306E-17 

7.7584E-17 

7.2746E-17 

7.1458E-17 

7.2244E-17 

6.9991E-17 

6.8037E-17 

6.4919E-17 

6.2922E-17 

6.1099E-17 

5.9340E-17 

5.7573E-17 

5.3903E-17 

5.1955E-17 

4.9883E-17 

4.7811E-17 

4.5633E-17 

4.4991E-17 

4.4541E-17 

3.9139E-17 

3.5268E-17 

3.5104E-17 

3.4556E-17 

3.3592E-17 

3.2956E-17 

3.2695E-17 

3.1714E-17 

3.1034E-17 

3.0653E-17 

2.9411E-17 


1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

1.1060E+00 

8.3473E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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8.65 

1.8023E-15 

2.8375E-17 

6.3763E-01 

1.4500E+00 

8.70 

1.7523E-15 

2.7632E-17 

6.3763E-01 

1.4500E+00 

8.75 

1.7248E-15 

2.7228E-17 

6.3763E-01 

1.4500E+00 

8.80 

1.7009E-15 

2.6913E-17 

6.3763E-01 

1.4500E+00 

8.85 

1.6694E-15 

2.6372E-17 

6.3763E-01 

1.4500E+00 

8.90 

1.6391E-15 

2.5866E-17 

6.3763E-01 

1.4500E+00 

8.95 

1.6102E-15 

2.5395E-17 

6.3763E-01 

1.4500E+00 

9.00 

1.5766E-15 

2.4889E-17 

6.3763E-01 

1.4500E+00 

9.05 

1.5409E-15 

2.4264E-17 

6.3763E-01 

1.4500E+00 

9.10 

1.5085E-15 

2.3790E-17 

6.3763E-01 

1.4500E+00 

9.15 

1.4849E-15 

2.3409E-17 

6.3763E-01 

1.4500E+00 

9.20 

1.4626E-15 

2.3096E-17 

6.3763E-01 

1.4500E+00 

9.25 

1.4339E-15 

2.2657E-17 

6.3763E-01 

1.4500E+00 

9.30 

1.4108E-15 

2.2400E-17 

6.3763E-01 

1.4500E+00 

9.35 

1.3741E-15 

2.1907E-17 

6.3763E-01 

1.4500E+00 

9.40 

1.3504E-15 

2.1595E-17 

6.3763E-01 

1.4500E+00 

9.45 

1.3319E-15 

2.1370E-17 

6.3763E-01 

1.4500E+00 

9.50 

1.3107E-15 

2.1003E-17 

6.3763E-01 

1.4500E+00 

9.55 

1.2805E-15 

2.0519E-17 

6.3763E-01 

1.4500E+00 

9.60 

1.2654E-15 

2.0298E-17 

6.3763E-01 

1.4500E+00 

9.65 

1.2474E-15 

2.0098E-17 

6.3763E-01 

1.4500E+00 

9.70 

1.2282E-15 

1.9769E-17 

6.3763E-01 

1.4500E+00 

9.75 

1.2026E-15 

1.9378E-17 

6.3763E-01 

1.4500E+00 

9.80 

1.1776E-15 

1.8996E-17 

6.3763E-01 

1.4500E+00 

9.85 

1.1558E-15 

1.8623E-17 

6.3763E-01 

1.4500E+00 

9.90 

1.1386E-15 

1.8206E-17 

6.3763E-01 

1.4500E+00 

9.95 

1.1218E-15 

1.7879E-17 

6.3763E-01 

1.4500E+00 

10.00 

1.0984E-15 

1.7459E-17 

6.3763E-01 

1.4500E+00 

10.05 

1.0761E-15 

1.7175E-17 

6.3763E-01 

1.4500E+00 

10.10 

1.0552E-15 

1.6780E-17 

6.3763E-01 

1.4500E+00 

10.15 

1.0352E-15 

1.6379E-17 

6.3763E-01 

1.4500E+00 

10.20 

1.0201E-15 

1.6181E-17 

6.3763E-01 

1.4500E+00 

10.25 

1.0037E-15 

1.5889E-17 

6.3763E-01 

1.4500E+00 

10.30 

9.9259E-16 

1.5741E-17 

6.3763E-01 

1.4500E+00 

10.35 

9.7108E-16 

1.5405E-17 

6.3763E-01 

1.4500E+00 

10.40 

9.5540E~16 

1.5160E-17 

6.3763E-01 

1.4500E+00 

10.45 

9.3435E-16 

1.4819E-17 

6.3763E-01 

1.4500E+00 

10.50 

9.2335E-16 

1.4639E-17 

6.3763E-01 

1.4500E+00 

10.55 

9.0693E-16 

1.4402E-17 

6.3763E-01 

1.4500E+00 

10.60 

8.9681E-16 

1.4238E-17 

6.3763E-01 

1.4500E+00 

10.65 

8.7891E-16 

1.3918E-17 

6.3763E-01 

1.4500E+00 

10.70 

8.6171E-16 

1.3656E-17 

6.3763E-01 

1.4500E+00 

10.75 

8.4275E-16 

1.3420E-17 

6.3763E-01 

1.4500E+00 

10.80 

8.2708E-16 

1.3143E-17 

6.3763E-01 

1.4500E+00 

10.85 

8.2087E-16 

1.3084E-17 

6.3763E-01 

1.4500E+00 

10.90 

8.0960E-16 

1.2836E-17 

6.3763E-01 

1.4500E+00 

10.95 

7.9564E-16 

1.2623E-17 

6.3763E-01 

1.4500E+00 

11.00 

7.8484E-16 

1.2408E-17 

6.3763E-01 

1.4500E+00 

11.05 

7.7184E-16 

1.2163E-17 

6.3763E-01 

1.4500E+00 

11.10 

7.5734E-16 

1.1985E-17 

6.3763E-01 

1.4500E+00 

11.15 

7.4178E-16 

1.1772E-17 

6.3763E-01 

1.4500E+00 


241 


11.20 

11.25 

11.30 

11.35 

11.40 

11.45 

11.50 

11.55 
11.60 
11.65 
11.70 
11.75 
11.80 

11.85 

11.90 

11.95 
12.00 

12.05 
12.10 
12.15 
12.20 

12.25 
12.30 
12.35 
12.40 
12.45 
12.50 

12.55 
12.60 
12.65 
12.70 
12.75 
12.80 

12.85 

12.90 

12.95 
13.00 

13.05 
13.10 
13.15 
13.20 

13.25 
13.30 
13.35 
13.40 
13.45 
13.50 
13.55 
13.60 
13.65 
13.70 


7.2933E-16 

7.1894E-16 

7.0014E-16 

6.8781E-16 

6.7858E-16 

6.6579E-16 

6.5169E-16 

6.3943E-16 

6. 3281E-16 

6.2475E-16 

6.1625E-16 

6.0218E-16 

5.9372E-16 

5.8507E-16 

5.7518E-16 

5.6544E-16 

5.5320E-16 

5.4169E-16 

5.3059E-16 

5.2301E-16 

5.1225E-16 

5.0299E-16 

5.0081E-16 

4.9478E-16 

4.8070E-16 

4.7405E-16 

4.6913E-16 

4.6414E-16 

4.5675E-16 

4.4961E-16 

4.4548E-16 

4.4083E-16 

4.3082E-16 

4.3014E-16 

4 . 2055E~16 

4.1496E-16 

4.0673E-16 

4.0217E-16 

3.9977E-16 

3.9202E-16 

3 .8444E-16 

3.7702E-16 

3.6975E-16 

3.6264E-16 

3.5568E-16 

3.5050E-16 

3.4599E-16 

3.4156E-16 

3.3719E-16 

3.3291E-16 

3.2869E-16 


1.1555E-17 

1.1386E-17 

1.117 IE- 17 

1.1013E-17 

1.0876E-17 

1.0615E-17 

1.0390E-17 

1.0207E-17 

1.0209E-17 

1.0077E-17 

9.8877E-18 

9.6624E-18 

9 . 5118E-18 

9.3795E-18 

9.2949E-18 

9.1418E-18 

8.9999E-18 

8.8408E-18 

8.7083E-18 

8.4535E-18 

8.1716E-18 

8.1016E-18 

8 . 0907E-18 

7.9278E-18 

7.8797E-18 

7.7265E-18 

7.7017E-18 

7.5203E-18 

7.4555E-18 

7.4363E-18 

7.2633E-18 

7.2361E-18 

7.0321E-18 

7.0314E-18 

6.9319E-18 

6.8983E-18 

6.8283E-18 

7.0794E-18 

9.1033E-18 

8.9632E-18 

8.8257E-18 

8.6909E-18 

8.5586E-18 

8.4288E-18 

8.3014E-18 

8.2092E-18 

8.1297E-18 

8.0512E-18 

7.9737E-18 

7.8971E-18 

7.8215E-18 


6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.3763E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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13.75 

13.80 

13.85 

13.90 

13.95 

14.00 

14.05 

14.10 

14.15 

14.20 

14.25 

14.30 

14.35 

14.40 

14.45 

14.50 

14.55 

14.60 

14.65 

14.70 

14.75 

14.80 

14.85 

14.90 

14.95 

15.00 

15.05 

15.10 

15.15 

15.20 

15.25 

15.30 

15.35 

15.40 

15.45 

15.50 

15.55 

15.60 

15.65 

15.70 

15.75 

15.80 

15.85 

15.90 

15.95 

16.00 

16.05 

16.10 

16.15 

16.20 

16.25 


3.2465E-16 

3.2079E-16 

3.1699E-16 

3.1324E-16 

3.0956E-16 

3.0593E-16 

3.0197E-16 

2.9758E-16 

2.9327E-16 

2.8904E-16 

2.8488E-16 

2.8079E-16 

2.7675E-16 

2.7273E-16 

2.6879E-16 

2.6492E-16 

2.6112E-16 

2.5738E-16 

2.5408E-16 

2.5103E-16 

2.4802E-16 

2.4506E-16 

2.4215E-16 

2.3928E-16 

2.3615E-16 

2.3307E-16 

2.3004E-16 

2.2705E-16 

2.2411E-16 

2.2185E-16 

2.2072E-16 

2.1959E-16 

2.1846E-16 

2.1734E-16 

2.1621E-16 

2.1174E-16 

2.0673E-16 

2.0183E-16 

1.9702E-16 

1.9231E-16 

1.8865E-16 

1.8626E-16 

1.8391E-16 

1.8159E-16 

1.7931E-16 

1.7708E-16 

1.7492E-16 

1.7279E-16 

1.7070E-16 

1.6863E-16 

1. 6660E-16 


7.7490E-18 

7.6792E-18 

7.6102E-18 

7.5421E-18 

7.4747E-18 

7.4081E-18 

7.3297E-18 

7.2366E-18 

7.1451E-18 

7.0551E-18 

6.9665E-18 

6.8794E-18 

6.7985E-18 

6.7237E-18 

6.6500E-18 

6.5773E-18 

6.5057E-18 

6.4351E-18 

6.3770E-18 

6.3255E-18 

6.2744E-18 

6.2239E-18 

6.1739E-18 

6.1243E-18 

6.0715E-18 

6.0191E-18 

5.9674E-18 

5.9161E-18 

5.8655E-18 

5.8298E-18 

5.8194E-18 

5.8085E-18 

5.7972E-18 

5.7854E-18 

5.7733E-18 

5.6812E-18 

5.5759E-18 

5.4725E-18 

5.3711E-18 

5.2716E-18 

5.1963E-18 

5.1505E-18 

5.1051E-18 

5. 0603E-18 

5.0160E-18 

4.9724E-18 

4.9313E-18 

4.8906E-18 

4.8503E-18 

4.8105E-18 

4.7711E-18 


6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E>01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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16.30 

16.35 

16.40 

16.45 

16.50 

16.55 

16.60 

16.65 

16.70 

16.75 

16.80 

16.85 

16.90 


16. 

95 

17. 

00 

17. 

05 

17. 

10 

17. 

15 

17. 

20 

17. 

25 

17. 

30 

17. 

35 

17. 

40 

17. 

45 

17. 

50 

17. 

55 

17. 

60 

17. 

65 

17. 

,70 

17. 

.75 

17. 

.80 

17, 

.85 

17 

.90 

17 

.95 

18 

.00 

18 

.05 

18 

.10 

18 

.15 

18 

.20 

18 

.25 

18 

.30 

18 

.35 

18 

.40 

18 

.45 

18 

.50 

18 

.55 

18 

.60 


18.65 

18.70 

18.75 

18.80 


1.6522E-16 

1.6392E-16 

1.6263E-16 

1.6135E-16 

1.6009E-16 

1.5812E-16 

1.5595E-16 

1.5382E-16 

1.5172E-16 

1.4965E-16 

1.4766E-16 

1.4572E-16 

1.4381E-16 

1.4193E-16 

1.4008E-16 

1.3898E-16 

1.3820E-16 

1.3742E-16 

1.3664E-16 

1.3587E-16 

1. 3445E-16 

1.3288E-16 

1.3132E-16 

1.2979E-16 

1.2828E-16 

1.2724E-16 

1.2623E-16 

1.2524E-16 

1.2426E-16 

1.2320E-16 

1.2154E-16 

1.1992E-16 

1.1831E-16 

1.1674E-16 

1. 1496E-16 

1.1294E-16 

1. 1096E-16 

1.0900E-16 

1.0708E-16 

1.0629E-16 

1.0580E-16 

1.0532E-16 

1.0483E-16 

1. 0426E-16 

1.0328E-16 

1.0232E-16 

1.0136E-16 

1.0042E-16 

9.9104E-17 

9.7589E-17 

9.6097E-17 


4.5833E-18 

4.3832E-18 

4.1875E-18 

3.9960E-18 

3.8087E-18 

3.7425E-18 

3.7139E-18 

3.6857E-18 

3.6577E-18 

3.6300E-18 

3.6047E-18 

3.5806E-18 

3.5567E-18 

3.5330E-18 

3 . 5095E-18 

3.4960E-18 

3.4864E-18 

3.4768E-18 

3.4670E-18 

3.4571E-18 

3.4407E-18 

3.4224E-18 

3.4043E-18 

3.3862E-18 

3.3682E-18 

3.3574E-18 

3.3469E-18 

3.3363E-18 

3.3257E-18 

3.3141E-18 

3.2971E-18 

3.2802E-18 

3.2634E-18 

3.2467E-18 

3.2282E-18 

3.2078E-18 

3.1875E-18 

3.1673E-18 

3.1473E-18 

3.1396E-18 

3.1352E-18 

3.1306E-18 

3.1259E-18 

3.1202E-18 

3.1112E-18 

3.1020E-18 

3.0928E-18 

3.0836E-18 

3.0715E-18 

3.0580E-18 

3.0445E-18 


6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 

6.5636E-01 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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18.85 

18.90 

18.95 

19.00 

19.05 

19.10 

19.15 

19.20 

19.25 

19.30 

19.35 

19.40 

19.45 

19.50 

19.55 

19.60 

19.65 

19.70 

19.75 

19.80 

19.85 

19.90 

19.95 

20.00 

20.05 

20.10 

20.15 

20.20 

20.25 

20.30 

20.35 

20.40 

20.45 

20.50 

20.55 

20.60 

20.65 

20.70 

20.75 

20.80 

20.85 

20.90 

20.95 

21.00 

21.05 

21.10 

21.15 

21.20 

21.25 

21.30 

21.35 


9.4629E-17 3.0310E-18 

9.3215E-17 3.0180E-18 

9.2014E-17 3.0080E-18 

9.0830E-17 2.9980E-18 

8.9663E-17 2.9879E-18 

8.8514E-17 2.9778E-18 

8.7765E-17 2.9719E-18 

8.7172E-17 2.9674E-18 

8.6585E-17 2.9628E-18 

8.6002E-17 2.9580E-18 

8.5227E-17 3.2862E-18 

8.4079E-17 4.2473E-18 

8.2948E-17 5.1885E-18 

8.2104E-17 5.1357E-18 

8.1271E-17 5.0836E-18 

8.0448E-17 5.0321E-18 

7.9636E-17 4.9813E-18 

7.8834E-17 4.9311E-18 

7.8042E-17 4.8816E-18 

7.7260E-17 4.8327E-18 

7.6487E-17 4.7843E-18 

7.5724E-17 4.7366E-18 

7.4971E-17 4.6895E-18 

7.4227E-17 4.6430E-18 

7.3492E-17 4.5970E-18 

7.2767E-17 4.5516E-18 

7.2050E-17 4.5068E-18 

7.1342E-17 4.4625E-18 

7.0642E-17 4.4187E-18 

6.9952E-17 4.3755E-18 

6.9269E-17 4.3328E-18 

6.8595E-17 4.2907E-18 

6.7929E-17 4.2490E-18 

6.7271E-17 4.2079E-18 

6.6621E-17 4.1672E-18 

6.5979E-17 4.1270E-18 

6.5345E-17 4.0874E-18 

6.4718E—17 4.0481E~'18 

6.4098E-17 4.0094E-18 

6.3486E-17 3 . 9711E-18 

6.2882E-17 3.9333E-18 

6.2284E-17 3.8959E-18 

6.1693E-17 3.8590E-18 

6.1110E-17 3.8225E-18 

6.0533E-17 3.7864E-18 

5.9963E-17 3.7508E-18 

5.9400E-17 3.7155E-18 

5.8844E-17 3.6807E-18 

5.8293E-17 3.6463E-18 

5.7750E-17 3.6123E-18 

5.7212E-17 3.5787E-18 


6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

6.5636E-01 1.4500E+00 

7.0799E-01 1.4500E+00 

8.5985E-01 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117£-t-00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 

1.0117E+00 1.4500E+00 
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21.40 

21.45 

21.50 

21.55 

21.60 

21.65 

21.70 

21.75 

21.80 

21.85 

21.90 

21.95 

22.00 

22.05 

22.10 

22.15 

22.20 

22.25 

22.30 

22.35 

22.40 

22.45 

22.50 

22.55 

22.60 

22.65 

22.70 

22.75 

22.80 

22.85 

22.90 

22.95 

23.00 

23.05 

23.10 

23.15 

23.20 

23.25 

23.30 

23.35 

23.40 

23.45 

23.50 

23.55 

23.60 

23.65 

23.70 

23.75 

23.80 

23.85 

23.90 


5.6681E-17 

5.6156E-17 

5.5637E-17 

5.5124E-17 

5.4617E-17 

5.4116E-17 

5.3620E-17 

5.3130E-17 

5.2646E-17 

5.2167E-17 

5.1693E-17 

5. 1225E-17 

5.0762E-17 

5.0305E-17 

4.9852E-17 

4.9405E-17 

4.8962E-17 

4.8525E-17 

4.8092E-17 

4.7665E-17 

4.7241E-17 

4.6823E-17 

4.6409E-17 

4.6000E-17 

4.5595E-17 

4.5195E-17 

4.4799E-17 

4.4408E-17 

4.4020E-17 

4.3637E-17 

4.3258E-17 

4.2883E-17 

4.2512E-17 

4.2145E-17 

4.1783E-17 

4.1424E-17 

4.1068E-17 

4.0717E-17 

4.0369E-17 

4 . 0025E-17 

3.9685E-17 

3.9348E-17 

3.9015E-17 

3.8686E-17 

3.8360E-17 

3.8037E-17 

3.7717E-17 

3.7401E-17 

3.7089E-17 

3.6779E-17 

3.6473E-17 


3.5454E-18 

3.5126E-18 

3.4801E-18 

3.4481E-18 

3.4163E-18 

3.3850E-18 

3.3540E-18 

3.3233E-18 

3.2930E-18 

3.2631E-18 

3.2335E-18 

3.2042E-18 

3.1752E-18 

3.1466E-18 

3.1183E-18 

3.0903E-18 

3.0626E-18 

3.0353E-18 

3.0082E-18 

2.9815E-18 

2.9550E-18 

2.9288E-18 

2.9029E-18 

2.8773E-18 

2.8520E-18 

2.8270E-18 

2.8022E-18 

2.7777E-18 

2.7535E-18 

2.7295E-18 

2.7058E-18 

2.6824E-18 

2.6592E-18 

2.6362E-18 

2.6135E-18 

2.5911E-18 

2.5689E-18 

2.5469E-18 

2.5251E-18 

2.5036E-18 

2.4823E-18 

2.4613E-18 

2.4404E-18 

2.4198E-18 

2.3994E-18 

2.3792E-18 

2.3593E-18 

2.3395E-18 

2.3199E-18 

2.3006E-18 

2.2814E-18 


1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1 . 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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23.95 

24.00 

24.05 

24.10 

24.15 

24.20 

24.25 

24.30 

24.35 

24.40 

24.45 

24.50 

24.55 

24.60 

24.65 

24.70 

24.75 

24.80 

24.85 

24.90 

24.95 

25.00 

25.05 

25.10 

25.15 

25.20 

25.25 

25.30 

25.35 

25.40 

25.45 

25.50 

25.55 

25.60 

25.65 

25.70 

25.75 

25.80 

25.85 

25.90 

25.95 

26.00 

26.05 

26.10 

26.15 

26.20 

26.25 

26.30 

26.35 

26.40 

26.45 


3.6170E-17 

3.5870E-17 

3.5573E-17 

3.5279E-17 

3.4989E-17 

3.4701E-17 

3.4416E-17 

3.4134E-17 

3.3855E-17 

3.3579E-17 

3.3306E-17 

3.3035E-17 

3.2767E-17 

3.2502E-17 

3.2240E-17 

3.1980E-17 

3.1722E-17 

3.1468E-17 

3.1216E-17 

3.0966E-17 

3.0719E-17 

3.0474E-17 

3.0232E-17 

2.9992E-17 

2.9755E-17 

2.9520E-17 

2.9287E-17 

2.9056E-17 

2.8828E-17 

2.8602E-17 

2.8378E-17 

2.8157E-17 

2.7937E-17 

2.7720E-17 

2.7504E-17 

2.7291E-17 

2.7080E-17 

2.6871E-17 

2.6664E-17 

2.6459E-17 

2.6256E-17 

2.6055E-17 

2.5856E-17 

2.5658E-17 

2.5463E-17 

2.5269E-17 

2.5077E-17 

2.4887E-17 

2.4699E-17 

2.4513E-17 

2.4328E-17 


2.2625E-18 

2.2437E-18 

2.2251E-18 

2.2068E-18 

2.1886E-18 

2.1706E-18 

2.1528E-18 

2.1351E-18 

2.1177E-18 

2.1004E-18 

2.0833E-18 

2.0664E-18 

2.0496E-18 

2.0330E-18 

2.0166E-18 

2.0004E-18 

1.9843E-18 

1.9683E-18 

1.9526E-18 

1.9370E-18 

1.9215E-18 

1.9062E-18 

1.8910E-18 

1.8760E-18 

1.8612E-18 

1.8465E-18 

1.8319E-18 

1.8175E-18 

1.8032E-18 

1.7891E-18 

1.7751E-18 

1.7612E-18 

1.7475E-18 

1.7339E-18 

1.7204E-18 

1.7071E-18 

1.6939E-18 

1.6808E-18 

1.6679E-18 

1.6550E-18 

1.6423E-18 

1.6297E-18 

1.6173E-18 

1.6049E-18 

1.5927E-18 

1.5806E-18 

1.5686E-18 

1.5567E-18 

1.5450E-18 

1.5333E-18 

1.5217E-18 


1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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26.50 

2.4145E-17 

26.55 

2.3964E-17 

26.60 

2.3785E-17 

26.65 

2.3607E-17 

26.70 

2.3430E-17 

26.75 

2.3256E-17 

26.80 

2.3083E-17 

26.85 

2.2912E-17 

26.90 

2.2742E-17 

26.95 

2.2574E-17 

27.00 

2.2407E-17 

27.05 

2.2242E-17 

27.10 

2.2079E-17 

27.15 

2.1916E-17 

27.20 

2.1756E-17 

27.25 

2.1597E-17 

27.30 

2.1439E-17 

27.35 

2.1283E-17 

27.40 

2.1128E-17 

27.45 

2.0975E-17 

27.50 

2.0823E-17 

27.55 

2.0672E-17 

27.60 

2.0523E-17 

27.65 

2.0375E-17 

27.70 

2.0228E-17 

27.75 

2.0083E-17 

27.80 

1.9939E-17 

27.85 

1.9796E-17 

27.90 

1.9655E-17 

27.95 

1.9514E-17 

28.00 

1.9375E-17 

28.05 

1.9238E-17 

28.10 

1.9101E-17 

28.15 

1.8966E-17 

28.20 

1.8832E-17 

28.25 

1.8699E-17 

28.30 

1.8567E-17 

28.35 

1.8437E-17 

28.40 

1.8307E-17 

28.45 

1.8179E-17 

28.50 

1.8052E-17 

28.55 

1.7926E-17 

28.60 

1.7801E-17 

28.65 

1.7677E-17 

28.70 

1.7554E-17 

28.75 

1.7432E-17 

28.80 

1.7312E-17 

28.85 

1.7192E-17 

28.90 

1.7073E-17 

28.95 

1.6956E-17 

29.00 

1.6839E-17 


1.5103E-18 

1.0117E+00 

1.4990E-18 

1.0117E+00 

1.4877E-18 

1.0117E+00 

1.4766E-18 

1.0117E+00 

1.4656E-18 

1.0117E+00 

1.4547E-18 

1.0117E+00 

1.4439E-18 

1.0117E+00 

1.4331E-18 

1.0117E+00 

1.4225E-18 

1.0117E+00 

1.4120E-18 

1.0117E+00 

1.4016E-18 

1.0117E+00 

1.3913E-18 

1.0117E+00 

1.3810E-18 

1.0117E+00 

1.3709E-18 

1.0117E+00 

1.3608E-18 

1.0117E+00 

1.3509E-18 

1.0117E+00 

1.3410E-18 

1.0117E+00 

1.3313E-18 

1.0117E+00 

1.3216E-18 

1.0117E+00 

1.3120E-18 

1.0117E+00 

1.3025E-18 

1.0117E+00 

1.2930E-18 

1.0117E+00 

1.2837E-18 

1.0117E+00 

1.2745E-18 

1.0117E+00 

1.2653E-18 

1.0117E+00 

1.2562E-18 

1.0117E+00 

1.2472E-18 

1.0117E+00 

1.2383E-18 

1.0117E+00 

1.2294E-18 

1.0117E+00 

1.2206E-18 

1.0117E+00 

1.2120E-18 

1.0117E+00 

1.2033E-18 

1.0117E+00 

1.1948E-18 

1.0117E+00 

1.1863E-18 

1.0117E+00 

1.1780E-18 

1.0117E+00 

1.1696E-18 

1.0117E+00 

1.1614E-18 

1.0117E+00 

1.1532E-18 

1.0117E+00 

1.1451E-18 

1.0117E+00 

1.1371E-18 

1.0117E+00 

1.1292E-18 

1.0117E+00 

1.1213E-18 

1.0117E+00 

1.1134E-18 

1.0117E+00 

1.1057E-18 

1.0117E+00 

1.0980E>18 

1.0117E+00 

1.0904E-18 

1.0117E+00 

1.0829E-18 

1.0117E+00 

1.0754E-18 

1.0117E+00 

1.0679E-18 

1.0117E+00 

1.0606E-18 

1.0117E+00 

1.0533E-18 

1.0117E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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29.05 

29.10 

29.15 

29.20 

29.25 

29.30 

29.35 

29.40 

29.45 

29.50 

29.55 

29.60 

29.65 

29.70 

29.75 

29.80 

29.85 

29.90 

29.95 

30.00 

30.05 

30.10 

30.15 

30.20 

30.25 

30.30 

30.35 

30.40 

30.45 

30.50 

30.55 

30.60 

30.65 

30.70 

30.75 

30.80 

30.85 

30.90 

30.95 

31.00 

31.05 

31.10 

31.15 

31.20 

31.25 

31.30 

31.35 

31.40 

31.45 

31.50 

31.55 


1.6723E-17 

1. 6609E-17 

1. 6495E-17 

1. 6383E-17 

1.6271E-17 

1. 6160E-17 

1.6050E-17 

1.5941E-17 

1.5833E-17 

1.5726E-17 

1.5620E-17 

1.5515E-17 

1.5411E-17 

1.5307E-17 

1. 5204E-17 

1.5103E-17 

1.5002E-17 

1.4902E-17 

1.4802E-17 

1.4704E-17 

1.4606E-17 

1.4510E-17 

1.4414E-17 

1.4318E-17 

1.4224E-17 

1.4130E-17 

1.4037E-17 

1.3945E-17 

1.3854E-17 

1.3763E-17 

1.3673E-17 

1.3584E-17 

1.3496E-17 

1.3408E-17 

1.3321E-17 

1.3235E-17 

1.3149E-17 

1. 3064E-17 

1.2980E-17 

1.2896E-17 

1.2814E-17 

1.2731E-17 

1. 2650E-17 

1.2569E-17 

1.2489E-17 

1.2409E-17 

1.2330E-17 

1.2252E-17 

1.2174E-17 

1.2097E-17 

1.2020E-17 


1.0461E-18 

1.0389E-18 

1.0318E-18 

1.0247E-18 

1.0178E-18 

1. 0108E-18 

1.0040E-18 

9.9715E-19 

9.9039E-19 

9.8370E-19 

9.7706E-19 

9.7047E-19 

9.6394E-19 

9.5747E-19 

9.5105E-19 

9.4468E-19 

9.3837E-19 

9.3211E-19 

9.2590E-19 

9.1975E-19 

9.1364E-19 

9.0758E-19 

9.0158E-19 

8.9562E-19 

8.8972E-19 

8.8386E>19 

8.7805E-19 

8.7229E-19 

8.6657E-19 

8. 6090E-19 

8.5528E-19 

8.4970E-19 

8.4417E-19 

8.3868E-19 

8.3324E-19 

8.2785E-19 

8.2249E-19 

8.1718E-19 

8.1191E-19 

8.0668E-19 

8.0150E-19 

7.9636E-19 

7.9126E-19 

7.8620E-19 

7.8117E-19 

7.7619E-19 

7.7125E-19 

7.6635E-19 

7.6149E-19 

7.5666E-19 

7.5188E-19 


1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1. 0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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31.60 

31.65 

31.70 

31.75 

31.80 

31.85 

31.90 

31.95 

32.00 

32.05 

32.10 

32.15 

32.20 

32.25 

32.30 

32.35 

32.40 

32.45 

32.50 

32.55 

32.60 

32.65 

32.70 

32.75 

32.80 

32.85 

32.90 

32.95 

33.00 

33.05 

33.10 

33.15 

33.20 

33.25 

33.30 

33.35 

33.40 

33.45 

33.50 

33.55 

33.60 

33.65 

33.70 

33.75 

33.80 

33.85 

33.90 

33.95 

34.00 

34.05 

34.10 


1 . 1944E-17 

1.1869E-17 

1.1794E-17 

1.1720E-17 

1. 1647E-17 

1.1574E-17 

1.1501E-17 

1.1429E-17 

1.1358E-17 

1.1287E-17 

1.1217E-17 

1.1148E-17 

1.1078E-17 

1 . lOlOE-17 

1.0942E-17 

1.0874E-17 

1.0807E-17 

1.0741E-17 

1 . 0675E-17 

1.0609E-17 

1.0544E-17 

1.0480E-17 

1.0416E-17 

1.0352E-17 

1.0289E-17 

1.0227E-17 

1.0165E-17 

1.0103E-17 

1.0042E-17 

9.9815E-18 

9.9213E-18 

9.8616E-18 

9.8023E-18 

9.7434E-18 

9.6850E-18 

9.6270E-18 

9.5695E-18 

9.5123E-18 

9.4556E-18 

9.3994E-18 

9.3435E-18 

9.2881E-18 

9.2330E-18 

9.1784E-18 

9.1242E-18 

9.0704E-18 

9.0169E-18 

8.9639E-18 

8.9113E-18 

8.8590E-18 

8.8071E-18 


7.4713E-19 

7.4242E-19 

7.3774E-19 

7.3311E-19 

7.2851E-19 

7.2394E-19 

7.1941E-19 

7.1492E-19 

7 . 1046E-19 

7.0603E-19 

7.0164E-19 

6.9729E-19 

6.9296E-19 

6.8868E-19 

6.8442E-19 

6.8020E-19 

6.7601E-19 

6.7185E-19 

6.6772E-19 

6.6363E-19 

6.5956E-19 

6.5553E-19 

6.5153E-19 

6.4756E-19 

6.4361E-19 

6.3970E-19 

6.3582E-19 

6.3197E-19 

6.2815E-19 

6.2435E-19 

6.2059E-19 

6.1685E-19 

6.1314E-19 

6.0946E-19 

6.0580E-19 

6.0218E-19 

5.9858E-19 

5.9500E-19 

5.9146E-19 

5.8794E-19 

5.8444E-19 

5.8098E-19 

5.7753E-19 

5.7412E-19 

5.7073E-19 

5.6736E-19 

5.6402E-19 

5.6070E-19 

5.5741E-19 

5.5414E-19 

5.5089E-19 


1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 

1.0117E+00 


1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1. 4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 

1.4500E+00 
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34.15 

8.7556E-18 

34.20 

8.7045E-18 

34.25 

8.6538E-18 

34.30 

8.6034E-18 

34.35 

8.5534E-18 

34.40 

8.5037E-18 

34.45 

8.4544E-18 

34.50 

8.4055E-18 

34.55 

8.3569E-18 

34.60 

8.3087E-18 

34.65 

8.2608E-18 

34.70 

8.2132E-18 

34.75 

8.1660E-18 

34.80 

8.1192E-18 

34.85 

8.0726E-18 

34.90 

8.6264E-18 

34.95 

7.9806E-18 

35.00 

7.9350E-18 


5.4767E-19 

1.0117E+00 

5.4447E-19 

1.0117E+00 

5.4130E-19 

1.0117E+00 

5.3815E-19 

1.0117E+00 

5.3502E-19 

1.0117E+00 

5.3191E-19 

1.0117E+00 

5.2883E-19 

1.0117E+00 

5.2577E-19 

1.0117E+00 

5.2273E-19 

1.0117E+00 

5.1971E-19 

1.0117E+00 

5.1672E-19 

1.0117E+00 

5.1374E-19 

1.0117E+00 

5.1079E-19 

1.0117E+00 

5.0786E-19 

1.0117E+00 

5.0495E-19 

1.0117E+00 

5.0206E-19 

1.0117E+00 
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